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Organization and Equipment of Machine Gun Units. 

Duties of the Personnel 

1. For details of the machine gun organizations 
of a division, see Tables 8, 9 and 10, Tables of 
Organization. 

2. The battalion is an administrative and tac- 
tical unit. In no case is it ever a fire unit. The 
direct tactical control of the whole battalion by 
the major will be exceptional and will occur only 
where the battalion is employed for mass fire. 

The company is an administrative and tactical 
unit and in rare Cases may be a fire unit. It is 
a fire unit only in the exceptional case where the 
guns of the company are posted so close together 
that they can be readily controlled by the captain. 
Such placing of the guns will usually lead to ex- 
cessive losses. 

The platoon is a tactical and a fire unit. It is 
almost always the fire unit for indirect fire and is 
the fire unit for direct fire whenever the guns are 
placed close enough together to be controlled by 
the platoon leader. 

The section becomes a tactical unit on the of- 
. fensive when the platoon advances by alternate 
sections. On the defensive the section is usually 
a tactical unit as machine guns are usually posted 
by pairs rather than by platoons. For direct fire 
the section is usually the fire unit. 

The squad is a fire unit and becomes a tactical 
unit only in the exceptional case where machine 
guns are used singly. 

3. The machine guns of various foreign ar- 
mies are organized as follows: 

French: Each infantry battalion contains 
a machine gun company of 12 guns. This makes 
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a total of 108 guns for the division. In addition 
to the guns belonging to the divisions there were 
200 companies known as sector troops formed from 
men of the older classes. These organizations were 
used very largely for defense. 

British: Each infantry division has one ma- 
chine gun battalion which consists of 3 companies 
of 24 guns each. During the war the battalion 
consisted of 4 companies of 16 guns each. All 
machine gun organizations belong to the Machine 
Gun Corps. Total guns for the division 72. 

German : Each infantry battalion contains 
one machine gun company of 12 guns. This makes 
108 guns for the division. In addition to these 
guns, however, the Germans have Machine Gun 
Marksmanship Detachments consisting of 3 com- 
panies of 12 guns each. One of these detachments 
is usually attached to each division in the line. 
In the spring of 1918 the number of these detach- 
ments was 80. Including a detachment the total 
number of guns in a division is 144. 

The proportion of machine guns to infantry 
is approximately as follows: 

Infantry Machine guns No . per 1000 Inf. 



United States 


14,582 


168 


11.5 


France 


6,000 


108 


18. 


Great Britain 


10,000 


72 


7.2 


Germany 


9,600 


108+36 


11.3+3.7 



5. The question of the proper organization of 
machine guns has given rise to so much discus- 
sion that the reasons advanced for different or- 
ganizations will be given briefly: 

6. REASONS FOR THE ADOPTION OF THE PRESENT 
ORGANIZATION 

(1) The war has emphasized the necessity for 
the closest possible co-operation of all important 
weapons. Such co-operation in action is promoted 
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by union in organization and hampered by segre- 
gation into independent arms. The organization of 
a machine gun corps would be a long step in exactly 
the wrong direction : that is, in separation and away 
from union. The supporters of a machine gun 
corps who expect to find in separation a means 
towards closer co-operation simply believe in an 
absurdity. Technique would be favored by segre- 
gation of the machine gunners ; tactics would suffer. 
Excellent technique is worthless without good tac- 
tics. Tactics takes much longer to acquire, and 
is much more important than technique. The 
most difficult part of machine gun tactics deals 
with the close support of rifle companies and is 
largely a matter of intimate acquaintance and 
team play. The required team of machine gunners 
and riflemen can be produced only by continual 
work and association together. 

(2) The American Army contains today too 
many semi-independent corps and services. Effi- 
ciency requires a certain consolidation of what 
we now have instead of further separation. 

(3) Those who argue for a machine gun corps 
point to the experience and conclusions of the 
British. The American machine gunner in the war 
has given far better support to his riflemen than 
has the British machine gunner. Better organiza- 
tion has been one important reason. 

(4) The overwhelming opinion of the officers 
of the A. E. F. is opposed to the organization of 
the machine guns into a separate arm, branch, ser- 
vice or corps. 

(5) Organization should be based upon the 
most usual employment to be expected in action. 
Organization should be based upon the attack. In 
the attack machine guns have two important func- 
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tions; the close support of the front line rifle com- 
panies and in concentrations to smother the most 
important hostile resistances. 

(6) The regiment will usually deploy on a 
front of about 1,000 yards. In ordinary country 
room can be found on this frontage for the em- 
ployment of no more than four to eight guns in 
direct support of the rifle companies. A company 
of 12 guns to the regiment furnishes therefore 
the correct number. 

(7) By placing one machine gun company in 
each regiment the regimental commander will or- 
dinarily be able to begin the action with sufficient 
machine guns for the assault. During the develop- 
ment of the action there will be opportunity to 
determine the need for more which can then be 
drawn from the brigade battalion. All six com- 
panies of the brigade should be equally proficient 
for close support or for massed fire because the 
deployment to meet different types of defense and 
the manner of using reserve battalions are so vari- 
ous as to preclude a fixed method. 

(8) Team play in the battalion would be fur- 
thered by making four or eight guns an integral 
part of the battalion, but this in action would waste 
the guns in the rear battalions and would hamper 
the regimental commander in fitting machine gun 
support to the task of the particular battalion. 
One large company for the regiment likewise facili- 
tates administration and technical training. 

(9) The second important functions of machine 
guns, i. e., use in considerable concentrations, can 
best be furthered by placing the guns for this 
purpose under the highest purely infantry com- 
mander, the brigadier. He usually needs no eche- 
lon outside his two regiments for shock action, 
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but he does need under his control some unit 
capable of bringing heavy fire on decisive points. 
A machine gun battalion gives him a suitable unit 
for this purpose, both in the beginning of the 
attack and at the later and decisive moments. 
To divide these guns between regiments would 
place them in commands whose sector of action 
is ordinarily too narrow for exploitation of their 
full range and powers of overwhelming concentra- 
tion of fire. To go beyond the. brigade and con- 
centrate the guns in a divisional organization is to 
place them in the usual case outside the zone of 
their powers and proper radius of action. Great 
concentrations under divisional or higher command- 
ers for long range barrage are seldom expedient 
except in the operations against highly organized 
positions. 

, (10) Employment in depth naturally results 

from the present organization. This organization, 
consequently, well fits the minor uses of machine 
guns, i. e., the protection of flanks, the holding of 
ground gained, etc. 

(11) The present organization has been well 
tested in war and has well met the test. Radical 
changes therein should be made only for affirmative 
and conclusive reasons. 

7. REASONS ADVANCED FOR MAKING THE MACHINE 
GUN COMPANY AN INTEGRAL PART OF THE 
INFANTRY BATTALION 

(1) A machine gun is one of a number of 
infantry weapons ; it is a mechanical device for de- 
livering infantry fire and by means of which there 
is obtained greater concentration of fire, and in- 
crease in rate, control and direction of fire. 

(2) The machine gun must be prepared to 
attack with infantry and to hold the ground the 
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infantry has gained. It must protect the flanks 
of the advancing infantry and be prepared to fill 
in gaps. It must be able to support attacking in- 
fantry by direct or indirect overhead or flank fire 
and to deliver massed fire. 

(3) The organization of the infantry must be 
such as gives the greatest efficiency in offensive 
combat, the defensive being a secondary considera- 
tion. 

The battalion is the combat unit and proper 
organization and training of this unit with all its 
infantry weapons is of the utmost importance. In 
the operation of the battalion today the machine 
guns form a very essential part of the organization 
nor can a situation be conceived that will not in- 
clude machine guns. 

(4) Organization and training of the battalion 
must be based on combat and if machine guns are 
a part of the battalion in combat they must be 
an integral part of its organization. The battal- 
ion is not a complete unit without the machine 
gun weapon. 

(5) There is a tendency on the part of some 
machine gun officers to favor a machine gun corps. 
This loses sight of the principle that machine guns 
exist solely to increase the combat efficiency of the 
infantry and it is the general combat efficiency that 
must be constantly kept in mind rather than the 
highly technical training of any special corps or 
unit. 

The best results cannot be obtained by separat- 
ing machine guns from battalion organization and 
training and attaching them in combat or on spe- 
cial occasions. A battalion commander must be 
trained, and constantly pursue his work under con- 
ditions approaching combat as nearly as possible. 
Likewise all officers of f-ifle companies and machine 
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gun companies must train with the most complete 
conception of the battalion in combat. 

(6) The following are lessons taken from the 

war: 

The battalion is the combat unit. 

Machine guns form an essential part of the 
unit. 

In offensive action there can be but one 
command exercised over the battalion 
and this command must be exercised 
over all its weapons. 

Failures on the part of battalion com- 
manders to give definite and complete 
instructions to machine gun units at- 
tached to their battalions, or failures 
of machine gun officers to function 
properly with the battalion have been 
causes of not getting the best support 
or fire effect from machine guns. 

(7) If we consider the second role of machine 
guns as delivering mass fire, this can be performed 
by drawing companies from reserve battalions or 
by using the divisional machine gun battalion. 

(8) The assignment of machine gun companies 
to infantry battalions would render necessary a 
machine gun officer on the regimental, brigade, and 
division staffs, to prepare training memoranda for 
the machine gun units, supervise their technical 
training, make frequent inspections, and during 
operations to advise and inform his commander 
on machine gun matters. 

8. REASONS ADVANCED FOR A MACHINE GUN CORPS 

(1) The machine gun is not an infantry wea- 
pon, but is an intermediate weapon between the 
infantry and the field artillery and forms a con- 
necting link between the two. 
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(2) While machine guns must habitually fight 
in close co-operation with the infantry, and under 
the command of infantry officers, the tactical hand- 
ling of machine guns is a separate and distinct 
thing from the tactical handling of the infantry. 

The forward guns with the assaulting battal- 
ions must be under the control and direction of the 
infantry battalion commander and under the im- 
mediate control of the machine gun company com- 
mander. The supporting guns under the control of 
the brigade commander must be commanded by a 
machine gun officer well qualified in machine gun 
tactics. 

(3) The role of the machine guns that accom- 
pany the infantry assault battalions is second in 
importance to those executing barrage fire and to 
the intermediate or supporting guns which fire over 
the advancing infantry and protect the flanks. 

(4) To successfully carry out all the missions 
that are likely to confront a machine gunner re- 
quires a high degree of training both in the tech- 
nique and tactical employment of the weapon. 
Machine gunnery today is a science more difficult 
than artillery. The trajectory of the machine gun 
is more difficult to handle; the instruments are 
more crude, the machine gunner is generally in 
the zone of small arms fire working under great 
physical stress with a high pressure gas engine 
requiring constant and skilled attention. 

(5) To effectively support the infantry by a 
proper distribution of guns and correct methods 
of fire requires years of study and application. 
The recent advance in technical methods and the 
nature of the tasks assigned to machine guns are 
such that it is impracticable for the average in- 
fantry officer to pass to and from a machine gun 
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company and at the same time discharge with 
efficiency the duties of an infantry officer and a 
machine gun officer in succession. 

Modern infantry is a very complicated piece of 
human mechanism with many weapons and methods 
of action and has quite enough with which to 
concern itself without adding a whole scientific ser- 
vice. 

In the cavalry with three weapons and a horse, 
it is doubtful if one can find officers who are ex- 
pert in all three weapons and in horse training. 

(6) The test of war has demonstrated that the 

regimental machine gun company was generally 
less efficient than the companies of brigade battal- 
ions that were trained under machine gun majors. 
The result of questionnaires submitted to higher 
officers of infantry, staff officers and machine gun 
officers shows that there is a very strong sentiment 
against the retention of the regimental machine 
gun company. The vote was: For the retention 

of the regimental machine gun company 19 ; against 
such retention 133. 

(7) The organization of machine guns as a 
separate corps and a permanent personnel would 
result in: 

Better and more uniform training, both tech- 
nical and tactical. 

A distinct improvement in the morale and es- 
prit of machine gun units. 

A collation and digestion of information and its 
distribution to the service, and a study of 
all things affecting machine gun organiza- 
tion, equipment, training, technique and 
tactics by infantry and machine gun offi- 
cers that will result in higher standards 
of training, improved methods and better 
and more efficient machine gun units. 
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9. For details of the transportation of the various 
machine gun units, see pages 12, 13, 14 of Equip- 
ment Manuals for Service in Europe, Series A, 
No. 2. 

The following are the chief articles of Machine 
Gun Equipment, Fire Control Equipment, Engineer 
Property, and Signal Property that make up the 
equipment of a machine gun company and battalion 
headquarters : 

Machine Gun Equipment: 

M. G. Co. Bn. Hq. 

Belts, amm., 250 rounds each, carried 
12 on each amm. cart, 5 on gun 



cart, 96 on combat wagons 300 

Belt filling machine 12 

Boxes, amm., carried same manner 

as belts 300 

Cases, spare parts 16 

Boxes, water (includes 1 for each 

spare gun) 52 

Cartridges, Cal. .30: 

In combat wagon (24,000 in 

belts — 48,000 in cases) 72,000 

In ammunition carts 36,000 

In gun carts 15,000 

Carts, ammunition 12 

Carts, gun 12 

Covers, machine gun 16 

Devices, steam condensing 16 

Guns, machine, Browning 16 

Harness, cart 24 

Machine gun cart repair outfits 12 

Mittens, asbestos, pairs 16 

Rods, cleaning 16 

Spare barrels 16 

Tripods, gun 16 

Buckets, canvass 24 

Cases, dispatch 6 

Picks, mattock 12 

Shovels, short handled 12 

Fire Control Equipment: 

Aiming marks, luminous - 24 
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M. G. Co. 



.Aiming stakes 12 

Alidade protractors 6 

Angle of site instruments 4 

Board plotting, 40 cm. x 40 cm. with 

declinator 4 

Boxes, night firing, with batteries 

and switches 12 

Cases, canvass carrying, for plotting 

boards 4 

Clinometers 12 

Compasses, Brunton or lensatic 6 

Graphs, Corsellis 4 

Panoramic sights 4 

Protractors, M. G. 12 

Range finders, 80 cm. 1 

Sights, luminous, front and rear 12 

Tripods: 

For plotting boards 4 

For compasses 6 

For range finder 1 

Tables of fire 32 

Trajectory graphs 32 

Zinc rules 4 

Zinc squares 4 

Engineer Property: 

Compasses, watch 32 

Signal Property: 

Glasses, field, type EE 15 

Kits, flag, combination, standard. _ 8 

Projectors, 14 cm., complete 2 

Reels, breast 1 2 

Switchboards, telephone, 4-line 

Telephones, camp, 1917 1 

Wire, outpost, T. P. km. 1 

Watches, wrist, luminous dial 12 



Bn. Hq. 

1 

1 

1 



1 

1 

1 

1 



1 

1 

4 

4 
1 
1 

11 

5 
4 
2 
2 
2 
4 
4 



The equipment given for battalion headquarters is that 
for a Brigade Battalion. The equipment for the headquar- 
ters of the Division Battalion is the same, except that 
there is a set of fire control equipment added for issue to 
the division machine gun officer. 

10. All officers and men of the machine gun 
organizations are armed with automatic pistols and 
bolos with the exception of 40 men of the headquar- 
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ters detachment of each brigade machine gun bat- 
talion. These men are armed with the rifle. 

11. The following officers and men are mounted: 
mounted : 

Machine gun company : Captain, reconnais- 

sance officer, supply officer, 1st sergeant, range 
finder sergeant, 2 buglers, mounted on horses. 

Mess sergeant, supply sergeant, stable ser- 
geant, mounted on mules. 

Brigade machine gun battalion: Major, adju- 

tant, supply officer, 2 sergeants major, 2 privates, 
mounted orderlies, mounted on horses. 

DUTIES OF THE PERSONNEL PRECEDING AND 
DURING COMBAT 

12. General reconnaissance is the function of 

the infantry, cavalry, and aviation. Machine gun 
commanders should be kept suficiently well informed 
of the situation to enable them to use their guns 
effectively. > 

13. The machine gun commander makes such 
special reconnaissance as is necessary to ensure the 
proper posting and the employment of the guns in 
the execution of the tasks assigned. For this 
purpose the machine gun commander is assisted by 
reconnaissance officers, agents and scouts. 

14. The effectiveness of machine gun fire is 
influenced by: 

The positions. 

The preliminary dispositions, such as se- 
curing firing data and organizing 
suitable lines of signal communica- 
tion. 

Concealment and protective cover. 

Posting of guns without discovery by the 
enemy. 

Surprise fire. 
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15. When necessary that guns be brought 
into action quickly everything else must be sub- 
ordinated to speed. No time should be wasted in 
selecting positions, for in such cases concealment 
will be out of the question. The best position im- 
mediately obtainable should be taken. 

All machine gun commanders invariably pre- 
cede their commands to the positions to be occu- 
pied. All preliminary arrangements for action 
should be made prior to the arrival of the guns 
when possible. 

The machine gun commander should accom- 
pany the commander of troops, should be kept 
constantly informed of the tactical situation and 
the plan of action, and should receive orders as 
early as possible. 

At the earliest possible moment the machine 
gun commander selects the positions for his com- 
panies, platoons or sections, and informs his sub- 
ordinates as to where they are to report for in- 
structions. 

16. When the machine gun commander goes 
forward for reconnaissance, he instructs the next 

i 7 

in command on the following points: 

The tactical situation. 

Whether or not the command is to follow 
at once. 

Any division of the organization and the 
routes to be followed, with the rate 
of march. 

Disposition of the carts. 

Agents or scouts may meet organizations and 
guide them to their positions. 

17. Reconnaissance officers or agents should 
accompany advanced troops in order to give the 
machine gun commanders information as to when 
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machine gun support is required and where the 
guns can be used most effectively. Rocket signals 
should be arranged to call for machine gun support 
but the reconnaissance officer should have not less 
than two agents for sending information to the 
rear. Scouts may be employed to assist in recon- 
naissance, but will not work in advance of the 
front line. 

RECONNAISSANCE OFFICERS 

18. A reconnaissance officer attached to ad- 
vanced troops should, as soon as possible after the 
determination of the enemy’s location, submit a 
report giving all possible information and the most 
suitable positions for machine guns: Where this 
officer has been issued a number of maps for mak- 
ing reports, the following information can be given 
quite quickly : 

Positions of guns. 

The routes of approach showing covered and 
exposed portions. 

Position for carts. 

Number of guns required. 

Location of targets and their relative im : 
portance. 

Position of belt filling stations and carts. 

AGENTS 

19. Agents are used for two general classes • 
of duties: 

As messengers. — Such agents should keep 
themselves constantly informed as to the locations 
of the various elements of the commands and the 
routes thereto. The best service is obtained by 
using one agent always for communicating with a 
particular element of the command. All of the 
duties prescribed for messengers in the Field Ser- 
vice Regulations apply to these agents. 
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As information agents. — Such agents are those 
sent to infantry organizations to keep their own or- 
ganizations constantly informed of the situation, 
location of enemy, friendly infantry, etc. 

SCOUTS 

20. Scouts are employed as follows: 

To obtain information of the enemy or friendly 
infantry. They do not go in advance of 
the front line. 

For reconnaissance of positions. 

To guide troops to positions or to act as mark- 
ers at road crossings, etc. 

THE MAJOR 

21. The following duties enumerated for the 
major pertain only to the machine gun companies 
that are under his direct command in any particular 
engagement and apply more fully to situations 
that permit of using machine guns en masse. 

In Attack 

Before the employment of his battalion he 
remains with the commanding officer of the troops 
he is supporting. 

After receiving his orders to go into action he 
reconnoiters the ground; orders certain machine 
gun companies forward, specifying routes and for- 
mations if necessary ; assembles company command- 
ers for orders. 

His orders should include the following infor- 
mation : 

(1) Information of the enemy. 

Position of friendly troops. 

(2) General object to be attained. 

(3) The number of guns that each com- 

pany is to place in action and the po- 
sitions. 
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The number of guns that each company 
is to hold in reserve and the positions. 

Designation and apportionment of tar- 
get. 

Time or signal for opening fire. 

Orders for flank protection and recon- 
naissance. 

(4) Lines of signal communication to be es- 

tablished. 

Arrangement for ammunition supply. 

(5) Location of Bn. Hqrs. and of the next 

higher commander. 

During the attack he orders such changes in 
positions, targets, etc., as are necessary. 

If the attack succeeds he designates certain 
organizations to fire on the retreating enmey, others 
upon probable places for formation of counter- 
attacks, and others to move forward to assist in the 
consolidation of the position. As soon as possible 
he should arrange for a complete protective bar- 
rage. 

In case the attack is unsuccessful, he makes 
disposition of guns to meet counter-attack or to 
cover retirement. 

In Defense 

If the position is not occupied deliberately it 
will be necessary for the major to make his first 
dispositions from the map. His orders will cover 
the following: 

(1) Information of the enemy. 

Disposition of the friendly infantry. 

(2) The general mission of the battalion. 

(3) Assignment of sectors of fire to be 

covered by the companies, calling at- 
tention to objectives of particular im- 
portance. 
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Assignment of zones or positions in 
which guns are to be emplaced. 

Construction of cover for crews and 
guns. Preparation of obstacles. 

Designation and location of reserve 
guns. 

(4) Lines of Signal communication to be 

established. 

Locations of carts and animals. 

Arrangements for ammunition supply. 

Arrangements for supply of rations. 

(5) Location of Bn. Hqrs. and Hqrs. of the 

next higher commander. 

As soon as possible the major should 
make a complete inspection of the 
guns of his battalion and make such 
changes of positions of guns or their 
lines of fire as will provide the maxi- 
mum amount of flanking fire. He 
provides for alternative emplacements. 
He arranges for an S. O. S. barrage. 
His inspection should be so thorough 
as to determine whether the gun 
squads are properly performing their 
duties and whether they are being 
properly inspected and supervised by 
company officers. 

THE ADJUTANT 

22. The adjutant is the major’s assistant. 
He acts for the major in the latter’s absence. Both 
the adjutant and major should not be absent from 
Bn. Hqrs. at the same time. 

The adjutant should relieve the major of all 
purely administrative matters. He will usually re- 
duce to writing all orders of the major. 
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SERGEANT MAJOR 

23. The sergeant major is in direct charge 
of all orderlies, agents and signalmen. 

He marks the route to be followed by the bat- 
talion, when necessary. 

He supervises the signal detail in the establish- 
ment of the lines of information ordered. 

He is in charge of all messages sent or re- 
ceived and is responsible for the filing of all re- 
cords. 

SUPPLY OFFICER 

24. The battalion supply officer, assisted by 
one of the sergeants major, is responsible for all 
of the details of supply of the battalion. He should 
have timely knowledge of all actions in order to 
make provisions in advance. 

THE CAPTAIN 
In Attack 

25. When his company is supporting an in- 
fantry battalion the captain designates the pla- 
toons that are to support the assault companies 
and assigns them to places in the formation. He 
gives directions as to whether the guns will be 
carried by hand or on the carts. He designates a 
place in the battalion formation for the reserve 
platoon and if guns with assault companies are to 
be carried by hand assigns part of the personnel 
of the reserve platoon as ammunition carriers for 
the other two platoons. He uses the reserve pla- 
toon to reinforce the others or protect the flanks 
when necessary. When opportunity offers, he uses 
the fire of his company to assist the advance of 
neighboring battalions by flank fire. 

He takes full advantage of every opportunity 
to concentrate the fire of his platoons, usually with- 
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OUt changing their position, on hostile nests or 
strong points’ which are making most trouble. He 
sees that the maximum use is made of the carts. 
The position of the captain is normally with the 
infantry battalion commander. 

When the company is part of a machine gun 
battalion the position of the captain is where he 
can best control his company and maintain com- 
munication with the major. During the approach 
the captain decides when it is necessary to aban- 
don the carts. After receiving orders from the 
major to go into action the captain reconnoiters 
the position. If the company is not going into ac- 
tion as a unit he gives definite tasks to his pla- 
toons. If the company is going into action as a 
unit, he designates the target, alloting to each 
platoon its sector ; causes the range to be measured, 
or taken from the map; decides upon the kind of 
fire to be used; designates a reference object and 
announces fire data if indirect fire is to be used. 
In either case his instructions would cover the 
following points : 

Where the guns are to be held under cover. 

What positions are to be occupied and 
when. 

When fire is to be opened. 

What cover if any is to be constructed. 

Lines of communication to be established. 

Supply of ammunition from combat train 
to belt filling stations. 

His own position and that of the major. 

During the advance prescribes routes and 
formations for changes of positions and gives in- 
structions as to the use of carts. 

Senior Lieutenant 

26. The senior lieutenant is second in com- 
mand and reconnaissance officer. He has supervi- 
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sion of ail administrative details. As reconnais- 
sance officer he has supervision pf the' work of the 
scouts and observers. He is responsible for pro- 
curing information of the enemy and the prepara- 
tion of fire data. 

Supply Officer 

27. The supply officer is responsible for the 
supply of rations and ammunition. He has charge 
of the transportation of the company and provides 
for getting the ammunition from the combat train 
to the belt filling stations when the company is 
acting as a unit. This duty devolves upon the pla- 
toon leader when the company is divided. 

First Sergeant 

28. He is general assistant to the captain. 
He is in direct charge of the headquarters detach- 
ment of agents, scouts and signalmen. He is re- 
sponsible that communications ordered within the 
company are established. He is responsible for the 
recording of all messages and orders. 

THE PLATOON LEADER 
In Attack 

29. In the approach the platoon leader marches 
at the head of his platoon. In action he takes a 
position from which he can best control his platoon 
and receive signals from his captain or infantry 
commander whom he is supporting. 

Precedes his platoon for selection of gun posi- 
tions and preparation of firing data. May conduct 
platoon to its position. 

Assigns positions and tasks to his sections. 

Orders and supervises construction of cover. 

Specifies kind and rate of fire and gives com- 
mands or signal for opening fire. 

Establishes belt filling stations. 
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Observes the fire effect and controls the fire 
of his platoon. 

Orders changes of position of his platoon. 

In Defense 

Reconnoiters the sector to be occupied by his . 
piatoon and selects gun positions. 

Prepares range cards and complete data for 
firing, including indirect and night firing. 

Supervises the construction of emplacements, 
cover for men, obstacles, trenches, ammunition 
caches, etc. 

Arranges for communication within the pla- 
toon. 

Specifies kind, rate and time of opening fire. 

Provides for the posting and relief of sentinels 
over guns and for necessary patrolling in imme- 
diate vicinity of guns. 

Provides for belt filling stations. 

Controls fire of platoon. 

Replaces casualties. 

Platoon Guide and Range Finder 

30. Should be expert in use of range finder 
and in estimation of range. 

Prepares range cards. 

Takes command of platoon when platoon leader 
goes forward for selection of positions. Conducts 
platoon to the position. 

Makes all details for guard, fatigue, etc. 

THE SECTION LEADER 
In Attack 

31. The section leader precedes his section 
and reconnoiters his gun positions. 

In action he takes position where he can con- 
trol his gun squads, observe the target and fire 
effect and watch the leader for signals. 
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Establishes belt filling stations. 

Constructs cover. 

Obtains fire data. 

Selects aiming marks when targets are in- 
distinct. 

Announces sight setting and assigns targets to 
gun squads. 

Specifies kind, rate of fire, and commands or 
signals commence firing. Checks safety angle if " 
overhead fire is ordered. 

Keeps front under constant observation. 

Observes fire effect and controls fire. 

Notifies platoon leader of casualties. 

When platoon is advancing by alternate sec- 
tions, determines upon the time of advance. 

In Defense 

Assists platoon leader in preparation of range 
cards. 

Instructs corporals in the orders for the gun 
positions. 

Directs the construction of emplacements, 
cover for men, obstacles, etc. 

Arranges for commuication with platoon leader. 

Establishes belt filling stations. 

Observes the fire effect and controls the fire 
of his sections. 

Replaces casualties. 

THE CORPORAL 
In Attack 

32. The corporal is directly responsible for 
the fire discipline of the gun squad and assists in 
fire control. 

In action he takes position where he can ob- 
serve the fire of his gun and communicate with the 
section leader. 
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He gives to his squad all the information he 
posesses as to situation and plan of action. 

He constructs such cover as time will permit. 

He issues the fire order: 

(1) Announces range and deflection and 

verifies sight setting. 

(2) Designates the target or aiming point 

to his gunner, taking the target as- 
signed^or the portion of the section’s 
target that corresponds to the posi- 
tion of the squad in the section. 

(3) Announces kind of fire, and number of 

rounds. 

(4) Signals section leader when ready and 

opens fire on signal or command com- 
mence firing. 

He observes fire effect, makes changes in sight 
setting, etc., and enforces strict fire discipline. 

Takes all possible advantage of cover while 
advancing or in action. 

In Defense 

Thoroughly familiarizes himself with his sec- 
tor and the range card. 

Inspects, when position is occupied and there- 
after at least twice daily, his machine gun and 
tripod, tool box, water box, belt filling machine, 
belts, and ammunition. 

Constructs emplacements, cover, obstacles, etc. 

Posts number of emplacement outside emplace- 
ment where it can be readily seen. 

Posts the orders for the sentinel at the gun 
inside the emplacement and sees that all men read 
and understand them. 

Posts a sentinel over the gun. 

Establishes a belt filling station. 

Assigns alarm posts to all members of his 
squad. 
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THE GUNNERS 
No. 1 

33. Carries the tripod. 

Personally cleans and looks after the gun, sees 
that the mechanism is working smoothly and the 
water jacket is full. 

Observes his own fire when possible. 

Sets sights and fires as ordered. 

Watches for and corrects Stoppages. 

No. 2 

Carries the gun. 

Loads the gun. 

Sees that belts are clean and properly loaded. 
Assists No. 1 in reducing stoppages. 

Nos. 3 and 4 

Carry water and ammunition boxes, supply 
No. 2 with ammunition and return empty belts to 
belt filling station. 

Nos. 5 and 6 

Establish belt filling stations and refill belts. 

No. 7 

Is responsible for the gun mule, cart and equip- 
ment. 

No. 8 

Is responsible for the ammunition mule, cart 
and ammunition. 

Supplies ammunition to the belt filling station. 
Refills his cart at the combat train. 
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Fire Direction 

1. Correct application of machine gun fire is 
only possible with an understanding of the trajec- 
tory and of the size and shape of the shot group. 
These subjects therefore will be considered briefly 
before taking up the methods of fire. 

TECHNICAL TERMS 

Axis of the bore. — An imaginary line following the 
center of the bore from breech to muzzle. 

Line of aim. — The straight line passing through the 
sights and the point aimed at. 

Trajectory. — The curved path described by the bullet 
in its flight. 

Cone of fire, or cone of dispersion. — The figure formed 
in space by the trajectories of a series of shots. 

Maximum ordinate. — The highest point of the trajec- 
tory above the line of aim. Its position is approximately 
.6 of the range. 

Danger space. — The sum of the distances in the path 
of the bullet in which an object of a given height will be 
struck. At long ranges the danger space at the farther end 
of the range alone is considered. 

Beaten zone. — The area of ground beaten by a cone of 

fire. 

Effective beaten zone. — The area of ground beaten by 
the best 75 per cent of the shots. This is the zone that 
is always considered in machine gun fire. While in mus- 
ketry fire it is essential to so place the cone of fire that 
the target will be included in the 50 per cent zone, the 
cone of fire of the machine gun is sufficiently dense that 
results commensurate with the amount of ammunition ex- 
pended can be produced provided the target lies within the 
75 per- cent zone. 

Drift. — The lateral deviation of the bullet caused by the 
resistance of the air and the rotation of the bullet on its 
longer axis. The drift is partially corrected by the sight 
and can be neglected except for indirect fire at thh longer 
ranges. 

Angle of site. — The angle contained between the line of 
aim and the horizontal plane. 
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Target 
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Angle AGB is the angle of site for target A. 

Angle BGC is the angle of site for target C. 

Angle of elevation or the angle of tangent elevation. — 

The angle between the axis of the bore and the line of aim. 

Angle of quadrant elevation. — The angle between the 
axis of the bore and the horizontal plane. 

When the target is above the gun the quadrant eleva- 
tion is equal to the angle of elevation plus the angle of 
site. 




Q. E. equals E plus S. 

When the target is below the gun the angle of quad- 
rant elevation is equal to the angle of elevation minus the 
angle of site. 



* 



♦ 




Q. E. equals E minus S. 

Angle of fall. — The angle which the tangent to the 
trajectory, at the point of impact, makes with the line of 
aim. 

Angle of incidence. — The angle between the plane of 
the surface struck and the tangent to the trajectory at the 
point of inipact. 



Aange 

Meters 



100 

200 

300 

400 

500 

600 

700 

800 

900 

i v 000 

1,100 

1,200 

1»,300 

1.400 

1.500 

1.600 

1,700 

1,800 

1,900 

2.000 

2,100 

2,200 

2,300 

2.400 

2.500 

2,600 



ORDINATES OF THE TRAJECTORY OF THE BROWNING MACHINE GUN IN METERS 



Table No. II 



Based on Experimental Firing at Springfield Armory During September, 1918 — U. S. Cal. .30 — Model 1906 — 150 grain bullet. 



Horizontal Distance 



100 


200 


300 


.0 


—.18 


—.57 


.09 


.0 


—.30 


.19 


.20 


.0 


.31 


.44 


.36 


.45 


.72 


.78 


.61 


.84 


1.26 


.8 


1.42 


1.83 


1.02 


1.86 


2.49 


1.28 


2.38 


3.27 


1.68 


2.98 


4.17 


1.93 


3.88 


6.22 


2.35 


4.52 


6.48 


2.83 


6.48 


7.92 


3.38 


6.58 


9.57 


4. 


8.02 


11.43 


4.7 


9.22 


13.53 


6.48 


10.78 


15.89 


6.37 


12.56 


18.54 


7.29 


14.4 


21.3 


8.32 


16.46 


24.39 


9.5 


18.82 


27.93 


10.89 


21.6 


32.1 


12.65 


25.12 


37.38 


16.07 


29.96 


44.64 


18.15 


36.12 


63.88 


21.87 


43.56 


65.04 



Meters 

400 


500 


600 


—1.24 


—2.25 


—3.66 


—.88 


—1.8 


—3.12 


—.48 


—1.3 


—2.52 


.0 


—.7 


—1.8 


.56 


.0 


—.96 


1.20 


.8 


.0 


1.96 


1.65 


1.14 


2.84 


2.85 


2.46 


3.88 


4.15 


4.02 


5.08 


5.65 


5.82 


6.48 


7.4 


7.92 


8.16 


9.5 


10.44 


10.08 


11.9 


13.32 


12.28 


14.65 


16.62 


14.76 


17.76 


20.34 


17.56 


21.15 


24.54 


20.68 


25.15 


29.22 


24.24 


29.6 


34.56 


27.92 


34.2 


| 40.08 


32.04 


39.35 


46.26 


36.76 


45.25 


53.34 


42.32 


52.2 


61.68 


49.36 


61. 


72.24 


59.04 


73.1 


86.76 


71.36 


88.5 


105.24 


86.24 


107.1 


127.56 



700 



—5.6 

—4.97 

—4.27 

—3.43 

—2.45 

—1.33 



1.54 

3.36 

5.46 

7.91 

10.85 

14.21 

18.06 

22.4 



27.3 

32.76 

38.99 

45.43 

62.64 

60.9 

70.63 

82.95 

99.89 

121.45 

147.49 



800 


900 


1,000 


1,100 


1,200 


1,300 


1,400 


1,500 


1,600 


o 

o 

fH 


1,800 


1,900 


2,000 


2,100 


2,200 


2,300 


2,400 


2,500 


2, GOO 


—8.16 


—11.52 


—15.8 


—21.26 


—29.2 


—36.79 


—47.32 


—60. 


—75.2 


—93.16 


—114.66 


—138.51 


— 166.4 


—199.71 


—239.68 


—290.95 


—361.68 


—453.75 


—568.62 


—7.44 


—10.71 


—14.9 


—20.24 


—27.12 


—35.62 


—46.06 


—58.65 


—73.76 


—91.63 


—113.04 


—136.8 


—164.6 


—197.61 


—237.6 


—288.88 


—359.52 


—451.5 


— 566.28 


—6.64 


—9.81 


—13.9 


—19.14 


—25.92 


—34.32 


—44.66 


—57.15 


—72.16 


—89.93 


—111.24 


—134.9 


—162.6 


—195.51 


—235.4 


—286.58 


—357.12 


—449. 


—563.68 


— 5.08 


—8.73 


—12.7 


—17.82 


—24.48 


—32.76 


—42.98 


—55.35 


—70.24 


—87.89 


—109.08 


—132.62 


—160.2 


—192.99 


—232.76 


—283.82 


—353.76 


—446. 


—560.56 


—4.56 


—7.47 


—11.3 


—16.28 


-22.6 


— 3U.94 


—41.02 


—53,25 


—68. 


—85.51 


—106.56 


—129.96 


—157.4 


—190.06 


—229.68 


—280.60 


—350.88 


—442.5 


—556.92 


—3.28 


—6.03 


—9.7 


—14.52 


—20.88 


—28.86 


—38.78 


—50.85 


—67.04 


—82.79 


—103.68 


—126:92 


—154.2 


—186.69 


—226.16 


—276.92 


—347.04 


—438.5 


—652.76 


—1.76 


—4.32 


—7.8 


—12.43 


—18.6 


—26.39 


—36.12 


—48. 


—62.4 


—79.56 


—100.26 


—123.31 


—150.4 


— 1«2.7 


—221.98 


—272.55 


—342.48 


—433.75 


—547.82 


.0 


—2.34 


—5.6 


—10.01 


—15.96 


—23.53 


—33.04 


—44.7 


— 58. c 8 


—'5.82 


— 96. 3 


—119.13 


—146. 


— 178.C8 


—217.14 


—266.80 


—337.2 


—428.25 


—542.1 


2.08 


.0 


—3. 


—7.15 


-12.84 


—2 .15 


—29.4 


—40.8 


—54.72 


—71.4 


—91.62 


—114.19 


—140.8 


—172.62 


—211.42 


—261.51 


—330.96 


—421.75 


—535.34 


4.48 


2.7 


.0 


—3.85 


—9.24 


—16.25 


—25.2 


—36.3 


—49.92 


—66.3 


—86.22 


—108.49 


—134.8 


—166.32 


—204.82 


—254.61 


—323.76 


—414.25 


—527.54 


7.28 


5.85 


3.5 


.0 


—5.04 


—11.7 


—20.3 


—31.05 


—42.72 


—60.35 


—79.92 


—101.84 


—127.8 


—158.97 


—197.12 


—246.56 


—315.36 


—405.5 


—518.44 


10.64 


9.63 


7.7 


4.62 


.0 


—6.24 


—14.42 


—24.7 5 


—37.6 


—53.21 


—73.36 


—93.86 


—119.4 


—150.52 


—187.88 


—236.9 


—305.28 


—395. 


—507.52 


15.28 


13.95 


12.5 


9.9 


5.76 


.0 


. — 7.7 


—17.56 


—29.92 


— ^5.05 


—63.72 


—83.74 


—109.8 


—137.97 


—177.32 


—225.86 


—293.7 6 


—383. 


—495.04 


18.88 


18.9 


18. 


15.95 


12.36 


7.15 


.0 


—9.3 


—21.12 


—35.7 


—53.82 


—74.29 


—98.8 


: —128.52 


—165.22 


—213.21 


—280.56 


| —369.25 


—480.74 


23.84 


24.48 


24.2 


22.77 


19.8 


15.21 


8. €8 


.0 


—11.2 


—25.16 


—42.66 


—62.61 


—86.4 


—115.5 


, —151.58 


—198.95 


—265.68 


j —353.75 


—464.62 


29.44 


30.78 


31.2 


30.47 


28.2 


24.31 


18.48 


10.5 


.0 


—13.26 


— 30.C6 


—49.21 


—72.4 


1 - — 100.8 


—136.18 


—182.85 


— 2^8.88 


—336.25 


—446.42 


37.68 


37.8 


39. 


39.05 


37.56 


34.45 


29.4 


22.2 


12.48 


•0 


—16.02 


—34.29 


—56.8 


1 —84.42 


1 —119.02 


! —164.91 


— 230.16 


; —316.75 


—426.14 


42.8 


45.81 


47.9 


48.84 


48.24 


45.02 


41.86 


35.55 


26.72 


15.13 I 


.0 


—17.48 


—39. 


—65.73 


| —99.44 


1 —144.44 


— 2( 8.8 


| —294.5 


— 4(3. 


50.16 


54.09 


57.1 


58.96 


59.28 


57.98 


64.74 


49.36 


41.44 


30.77 


16.56 


.0 


—20.6 


—46.41 


—79.2 


i —123.28 


—186.72 


1 —271.5 


— 379.08 


58.4 


63.36 


67.4 


70.29 


71.64 


71.37 


69.16 


64.8 


57.92 


48.28 


35.10 


19.57 


.0 


—24.78 


—56.54 


—99.59 


—162. 


—245.75 


— 352.3 


67.84 


73.98 


79.2 


83.27 


85.8 


86.71 


85.68 


82.6 


76.8 


68.34 


56.34 


41.99 


23.6 


.0 


—30.58 


—72.45 


—133.68 


—216.25 


—321.62 


78.96 


86.49 


93.1 


98.66 


102.48 


104.78 


105.14 


103.35 


99.04 


91.97 


81.36 


68.4 


51.4 


29.19 


.0 


—40.48 


—100.32 


—181.5 


—285.48 


93.04 


102.33 


110.7 


117.92 


123.6 


127.66 


129.78 


129.7 5 


127.2 


121.89 


113.04 


101.84 


86.6 


66.15 ; 


38.72 


.0 


— 68.08 


—137.5 


—239.72 


112.24 


124.11 


134.9 


144.54 


152.64 


159.12 


163.66 


166.05 


155.92 


163.03 


156.60 


147.82 


135. 


116.97 


91.96 


65.56 


.0 


—77. 


—176.8 


137.04 


151.83 


165.7 


t 178.42 


189.6 


199.16 


206.78 


212.25 


215.2 


215.39 


212.04 


206.15 


196.6 


181.65 


159.72 


126.50 


73.92 


.0 


96.72 


166.8 


185.31 


202.9 


219.34 


234.24 


247.52 


258.86 


268.05 


274.72 


278.63 


279. 


277.02 


271. 


259.77 


241.56 


212.06 


163.20 


93. 


.0 
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RANGE TABLE OF BROWNING MACHINE GUN 



Based on experimental firing at Springfield 
Armory during Sept., 1918 — U. S. Cal. .30 — Model 
1906 — 150 grain bullet. 







(Computed) 


Range 


Angle of Departure 


Angle of Fall 


Meters 


Mils 


Mils 


100 


.8 


.9 


200 


1.7 


1.9 


300 


2.7 


3.5 


400 


3.9 


5.6 


500 


5.3 


8.1 


600 


6.9 


11. 


700 


8.8 


14.9 


800 


11.0 


19.4 


900 


13.6 


25.3 


1,000 


16.6 


32. 


1,100 


20.1 


40.5 


1,200 


24.3 


52.2 


1,300 


29.1 


64.1 


1,400 


34.6 


78.5 


1,500 


40.8 


94.3 


1,600 


47.8 


113. 


1,700 


55.6 


133.3 


1,800 


64.5 


160.3 


1,900 


73.7 


175.1 


2,000 


84.0 

t 


205.7 


2,100 


95.8 


246.5 


2,200 


| 109.7 


302.9 


2,300 


127.3 


398.7 


2,400 


151.5 


567.6 


2,500 


182.3 


751.7 


2,600 


219.5 


943. 



Jump for Browning gun, is .5 mil. down. To 
find angle of elevation add .5 to angles of departure. 
Tables do not agree exactly with trajectory graph or 
Searching Reverse Slope Graph as these graphs are 
based on experimental firing in France, while tables 
are based on firings at Springfield armory. 




DISPERSIONS OF THE BROWNING MACHINE GUN 
(Computed from data obtained by experimental firing at Springfield Armory, and at the Infantry 
School of Arms, U. S. Cal. .30, Model 1906 — 150 grain bullet.) 
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5. The tables of dispersions show the beaten 
zone where the surface of the ground at the point 
of impact is parallel to the line of aim. The length 
of the beaten zone, however, varies with the in- 
clination of the ground to the line of aim. 

The reverse slope. 




° 

Suppose AB is the length of the beaten zone 
along the line of aim GAB. Then it is clear that 
if the reverse slope AC be engaged, the beaten zone 
produced along the reverse slope by the same cone 
of fire will be AC, and will exceed AB. 

Suppose, also, that DA represents the length of 
the danger space when firing along GAB, then EA 
will represent the length of the danger space when 
firing on the reverse slope. 

Along the line of aim, therefore, fire effect will 
be produced for a distance DB, but on the reverse 
slope fire effect will be produced for a distance EC, 
and this distance will greatly exceed DB. 

On a reverse slope the ratio of the length of 
AC to AB at any range can be found as follows: 

AC Angle of fall 

equals 

AB Angle of fall — Angle of slope of ground. 

The forward slope. 
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Let AB represent the length of the beaten 
zone along the line of aim GAB. AC represents 
the length of the beaten zone produced by the same 
cone of fire along the forward slope AC. 

If DA represents the danger space along the 
line of aim, EA will represent it along the forward 
slope. 

In all cases on a forward slope, the length of 
the ground effectively engaged will be less than on 
the line of aim. On a forward slope the ratio of 
the length of AC to that of AB can be found as 
follows : 

AC Angle of fall 

equals 

AB Angle of fall plus angle of slope of ground. 

ATMOSPHERIC CORRECTIONS 

Range tables are based on the following atmos- 
pheric conditions: 

1. Barometric pressure, 30 inches. (Tables 

used in France, 750 mm.) 

2. Temperature, 70 degrees Fahrenheit. 

(Tables used in France 15 degrees 

Centigrade.) 

3. Still air. 

4. A horizontal line of aim. 

ATMOSPHERIC VARIATIONS THAT AFFECT 
ELEVATIONS 

7. Barometric Pressure. — The following rule 
for correction in case of variation in barometric 
pressure is approximately correct: 

For every inch the barometer rises or falls 
above or below 30 inches add or deduct 1£ meters 
for each 100 meters of range. 

Example: Range, 2000 meters. Barometer, 29 inches. 

Allowance equals lxl i X 20 equals 30 meters. Corrected 
range 1970. 
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8. Temperature. — For every degree which the 

temperature rises or falls above 70 degrees, de- 
duct or add Mo meter for each 100 meters of range. 
Example: Range, 2100 meters. Temperature, 60 degrees. 

Allowance equals 

2100 

Mo X (70—60) X equals 21. 

100 

Corrected range, 2121. 

9. Head or Rear Wind. — For 12 o'clock or 6 
o'clock wind add or subtract : 



Allowance in meters equals 

(Range in meters less 400) X (velocity of 
wind in miles per hour.) 

200 



For a wind at 1, 5, 7, or 11 o'clock use % of 
the allowance. 

For a wind at 1:30, 4:30, 7:30, or *10:30 use 
| of the allowance. 

For a wind at 2, 4, 8, or 10 o'clock use ^ of 
the allowance. 



Example: Range, 1400 meters. Wind, 16 miles an hour 
at 12 o'clock. 



(1400-400) X 16 
200 



equals 80 meters. 

Corrected range 1480 meters. 



10. The following example illustrates the com- 
bination of the various corrections: 



Example: Range 1000. 

Temperature, 30 degrees F. 40 meters 

Barometer, 31 inches 15 

20 mile wind at 6 o'clock —60 meters. 



Total correction 
Correct range 



-5. 

995. 



55 



-60 
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ATMOSPHERIC VARIATIONS THAT AFFECT 
DIRECTION 

11. Drift. — The rear sight partially corrects 
for drift so that no changes are necessary when 
firing direct fire. For indirect fire the following 
allowance should be made : 

1000 meters or less, disregard. 

1500 meters allow 2 meters or IS mils, left. 

2000 meters allow 6 meters or 2S mils, left. 

2500 meters allow 10 meters or 4 mils, left. 

12. Wind. — The correction for 3 or 9 o’clock 
wind is found with approximate correctness by the 
following formula: 

Correction in mills equals 

Range in meters X velocity of wind in miles per hour 
3600 

For winds from 2, 4, 8, or 10 o’clock use % 
of the allowance. 

For winds from 1:30, 4:30, 7:30, or 10:30 
o’clock use | of the allowance. 

For winds from 1, 5, 7, or 11 o’clock use £ 
of the allowance. 

• 

Example: Range 1000. 12 mile wind at 3:00 o’clock. 

1000X12 

Correction equals equals 3J mils. 

3600 

For direct fire corrections for lateral winds 
are set off on the wind gauge; for indirect fire on 
the traversing dial. 

METHODS OF MACHINE GUN FIRE 

13. Fire is said to be adjusted when the tar- 
get lies within the 75 per cent zone. 

Adjustment is accomplished by one of the fol- 
lowing means: 




— 41 — 

1. By use of the “battle sight.” 

2. By use of a single correct elevation. 

3. By use of a beaten zone artificially increased 
in depth. 

14. Battle Sight. — The battle sight is an em- 
ergency sight to be used on occasions when some 
material fire effect is demanded instantly, and when 
the delay incident to a more precise adjustment 
would render the fire valueless, notwithstanding 
the increase in material effect. The battle sight 
is also used when the objective is so large and 
at such close range that a more precise adjustment 
would have no material effect upon thq accuracy 
of the fire. 

A study of the table of ordinates of the tra- 
jectory in connection with the heights of usual 
targets, shows the battle sight to be useful at the 
following ranges: 

Against prone figures, with point of aim at the 
bottom of the target, at ranges less than 510 yards. 

Against kneeling figures, with aim at the 
breast, at ranges less than 600 yards. 

Against standing figures, with aim at the 
breast, at ranges less than 670 yards. 

Against mounted figures, with aim at breast, 
at ranges less than 720 yards. 

15. The Single Elevation. — Whether a single 
elevation can be profitably employed depends upon 
the range and the degree of precision with which 
ranges are determined. 

One-half the length of the 75 per cent zone 
is the limit of error in range finding that is per- 
missible if a single elevation is to be used. 

The probable errors in range finding are: 
Single estimates by eye 15 per cent. 
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The average of the estimates of a few 
trained men, 10 per cent. 

Range finders of the self contained base 
type, 2 per cent. 

Using map ranges with positions esti- 
mated by eye, 5 per cent. 

Table of 75 per cent Zone and Errors in Range Finding 



Range 

Meters 


75% Permis- 
Zone sible 

Error 


15% 

Error 


10% 

Error 

k 


5% 

Error 


2% 

Error 


200 


179 


90 


30 


20 


10 


4 


300 


161 


80 


45 


30 


15 


6 


400 


138 


69 


60 


40 


20 


8 


500 


118 


59 


75 


50 


25 


10 


600 


100 


50 


90 


60 


30 


12 


700 


87 


43 


105 


70 


35 


14 


800 


73 


36 


120 


80 


40 


16 


900 


63 


31 


135 


90 


45 


18 


1,000 


55 


27 


150 


100 


50 


20 


1,100 


49 


24 


165 


110 


55 


22 


1,200 


43 


21 


180 


120 


60 


24 


1,300 


41 


20 


195 


130 


65 


26 


1,400 


40 


20 


210 


140 


70 


28 


1,500 


39 


19 


225 


150 


75 


30 


1,600 


38 


19 


240 


160 


80 


32 


1,700 


37 


18 


255 


170 


85 


34 


1,800 


37 


18 


270 


180 


90 


36 


1,900 


38 


19 


285 


190 


95 


38 


2,000 


38 


1 19 


300 


200 


100 


40 



An examination of the table shows that — 

With single estimates by the eye the probable 
error exceeds the permissible error beyond 450 me- 
ters. This range therefore marks the maximum 
limit at which a single elevation can be employed 
with profit when the distance is determined by a 
single estimate. 

With the average of several estimates the max- 
imum limit is 550 meters. 

Using a map with positions estimated by the 
eye the maximum distance is 750 meters. 

Using a range finder the maximum distance is 
1150 meters. 
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16. Ranging Fire. — Where conditions are fav- 
orable for observation and the tactical situation is 
such as to permit of its use, ranging fire may be 
used to overcome errors in range finding. The tra- 
cer bullet has added greatly to the value of rang- 
ing fire, but this bullet, owing to its imperfections, 
cannot yet be used at the longer ranges. 

Ranging fire must not be used against targets 
which, by their nature or that of the terrain, can 
evade fire for effect during the pause for observa- 
tion of ranging fire. Such targets are small par- 
ties, small columns which can effect a rapid deploy- 
ment, and body of troops which is rapidly approach- 
ing defilade. 

Fire for effect should always be preceded by 
ranging fire against targets which cannot evade 
machine gun fire. Ranging against moving targets 
is practicable only when the target cannot deviate 
from its course. 

In ranging fire what is assumed to be the cor- 
rect elevation is employed without there are spe- 
cial conditions which make observation of the fire 
easier if the shot group is placed either short or 
over. 

In ranging fire a single gun is usually em- 
ployed. Ranging will usually be carried out by 
platoon although at times it may be practicable for 
one gun to give the range to the entire company. 
Bursts of 20 rounds are suitable for ranging as a 
considerable number of shots makes observation 
easier. 

The adjustment of fire to place the shot group 
on the target is carried out in exactly the same 
manner as with rifle fire. An exact adjustment 
can be obtained much more readily, however, as 
the shot group is more dense and easier to ob- 
serve. 
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17. Combined Sights. — Combined sights is the 
term applied to the method of engaging any re- 
quired depth of ground by applying simultaneously 
overlapping zones of fire from two or more guns. 
The depth of the beaten zone is increased by order- 
ing different elevations to be used by each gun, 
while each uses the same aiming mark. 

In direct fire these elevations are put on by 
ordering each gun to fire with a different elevation 
on the rear sight. In indirect fire the same effect 
is produced by ordering a different quadrant eleva- 
tion for each gun. 

By this method, while the effective beaten zone 
is increased, the density of the fire is greatly re- 
duced. The extreme difference between the eleva- 
tions of guns which will ensure that no gaps are 
left between the beaten zones of different guns is 
the depth of the 75 per cent zone for the range in 
question. Using a difference of 100 meters at 600, 
700 and 800 meters and a difference of 50 meters 
at all ranges above 900 meters will very nearly 
comply with the theoretical requirements and gives 
a practical sight setting. 

Combined sights are useful when surprise ef- 
fect is desired, because each portion of the ground 
in which the target probably lies is beaten simul- 
taneously. As soon as fire can be observed com- 
bined sights should be discontinued and firing con- 
tinued with the correct elevation. An exception to 
this rule would be where the target is of greater 
depth than the 75 per cent zone. 

18. Fixed Fire. — Fixed fire is that class of fire 
in which the gun is directed at a single aiming 
point. The effective beaten zone is not increased 
artificially either in width or depth. 
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This class of fire is employed where it is de- 
sired to bring an intense fire upon a point or a small 
group. 

19. Searching Fire. — The method of engaging 
any required depth of ground by applying succes- 
sively overlapping zones of fire from one gun. Al- 
terations in elevation are made by turning the hand 
wheel and not by changes in the rear sight. The 
firer sets his sight at the correct range for the 
near end of the target and lays on it. After fir- 
ing a burst he elevates two mils and fires again 
and continues this process until he has covered 
the entire target. The height of the 75 per cent 
zone at 100 meters is 1.72 mils, at 1,000 meters 
1.79 mils, at 1,500 meters 2.54 mils and at 2,000 
meters 4.18 mils. By using turns of the hand 
wheel of 2 mils we thus ensure that there will be 
very small gaps and that the amount of overlap- 
ping will not be excessive at any range. The over- 
lapping will occur beyond 1,500 meters where the 
shot group is not so dense and will thus tend to 
produce the same density of fire at all ranges. 

Searching is used to place the shot group on a 
target whose range is not precisely known or to 
cover a target that is longer than the beaten zone. 
It is of little value where surprise effect is desired, 
because each part of the target is engaged succes- 
sively. 

20. Distributed Fire. — The method of engag- 
ing any required width of ground by ■distribut- 
ing laterally against it the fire of one or 
more guns. The firer aims at one extremity of the 
target and fires a burst of five or ten shots. He 
then turns his traversing worm 2 mils so as to 
throw his shot group toward the other end of the 
target and fires again. He continues in this man- 




ner until he has covered the entire target or the 
portion assigned to him. The width of the 75 per 
cent zone is .77 mils at 100 meters, .84 mils at 
1,000 meters, 1.02 mils at 1,500 meters, and 1.62 
mils at 2,000. There will be small gaps in the fire 
when the 75 per cent zone is considered but the 
width of the 100 per cent zone is nowhere less than 
2.20 mils so no portion of the line will be entirely 
without fire. 

21. Oblique Traversing. — Where the target is 
oblique to the line of fire, the best method is to 
use a combination of combined sights, searching, 
and traversing. For example if a column of troops 
extended over a hill obliquely with the head of the 
column at a range of 1,000 meters and the rear 
of the column at a range of 1,400 meters, and the 
target was to be engaged by a platoon, then the 
guns would be given elevations of 1,000, 1,100, 1,200 
and 1,300 respectively. Each would be assigned 
a fourth of the target. Each would distribute his 
fire over his portion of the target and would search 
a sufficient number of mils to cover the depth of 
his target. 

22. Swinging Traverse. — This is a method of 
engaging a wide target by firing continuously and 
the same time distributing the fire along the entire 
target. This fire is suitable only for dense targets 
at very close range. 

23. Direct Overhead Fire. — This is the type of 
machine gun fire that will have the greatest appli- 
cation in battle. The safety of the friendly troops 
is ensured by the employment of a “safety angle,” 
the size of which depends upon the range to the 
target. 

The following rules must be complied with to 
ensure safety to friendly troops: 
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(NOTE: Owing to the fact that the scales in EE field 

glasses are in yards safety angles will be given in yards 
except for automatic sight correction.) 

(1) If the range to the target is 1,000 yards 
or less the safety angle is 8 mils. 

If the range to the target is between 1,000 and 
1,500 yards the safety angle is 15 mils. 

If the range to the target is over 1,500 yards 
the safety angle is 20 mils. 

(2) Use only machine guns — not automatic 
rifles. 

(3) Do not use barrels that have fired more 
than 14,000 rounds. 

(4) Have the tripods mounted on T bases well 
dug in, where possible. 

(5) Use only well trained machine gunners at 
the guns. 

(6) Fire in short bursts and verify the lay- 
ing frequently. 

(7) Overhead fire must not be employed if 
friendly troops are over 1,800 meters from 
the gun. 

(8) If the location of friendly troops is un- 
certain overhead fire must not be em- 
ployed. 

(9) Friendly troops should be notified that 
machine guns will support them with over- 
head fire. 

(10) The range to target and friendly troops 
must be known to within 5 per cent. 

24. METHODS OF APPLYING SAFETY ANGLES 

Method I. — With the mil scale of the EE field 
glass measure downward from the line of aim, 8, 
15, or 20 mils, depending upon whether the range 
to the target is less than 1,000 yards, between 1,000 
and 1,500 yards, or more than 1,500 yards. Ob- 




serve where this line cuts the ground. Fire until 
the heads of the attacking troops touch this line. 

Method II. — An objection to the previous meth- 
od is that only three safety angles are given. This 
is unsound because the safety angle should vary 
with every variation in range. Yet it is imprac- 
ticable to memorize an angle for each range. 

This difficulty is overcome by the following 
method : 

The glass is so held that the line on the range 
corrector scale corresponding to the range to the 
target cuts the target. The observer then determines 
the line on the ground that is cut by the scale at 
a range 400 yards greater than that to the target. 
This is the safety limit and firing must cease when 
the heads of friendly troops appear on this line. 

Example: Range to target 800 yards. 

Place the 800 line of the range scale 




on the target T. 

Observe where the 1,200 line of the range scale cuts 
the ground. 

Fire until the attacking troops cut this line. 

Method III. — Automatic Sight Correction. 

In the methods given above the controller 
alone knows how far it is safe to support the ad- 
vance. If he should become a casualty, the firer 
will be in danger either of supporting the advance 
beyond the safety limit, or of ceasing fire too soon. 
This difficulty is overcome by the following method : 




Stage I. — The firer lays on the target with the 
range to hit it. Then, without moving the gun, 
he runs his sights 400 meters higher, and finds at 
what point on the ground he is now aiming. 

This position on his new line of aim becomes 
his aiming mark, and he continues firing, con- 
stantly checking his aim on it, until his line of 
aim is touched by the advancing troops, when he 
ceases fire. The fire up to the present will have 
been directed on the target, because initially the 
gun was laid on the target with the range to hit it. 

Stage II. — When the advancing troops touch 
the line of aim, the firer elevates the gun,, aims 
at the target, and fires until the attacking troops 
reach the target. He then ceases fire or lifts on to 
a new target farther to the front. By this method 
of aiming at the target with a range 400 yards 
greater than the range to the target, the ground 
beyond on the target is swept with fire. Fire is 
thus brought to bear either on the troops retreating 
from the position or on the supporting troops 
attempting to come to their assistance. 

FIRE ORDERS 

25. Fire orders will, in general cover the fol- 
lowing points and in the sequence given: 

1. Directions as to the occupation of the firing 
position. 

2. Range. 

3. Designation of target. 

4. Class of fire. 

5. Number of rounds. 

6. Time of opening fire. 

Directions as to the occupation of the firing 
position may be brief as where the platoon com- 
mander points out a position in the immediate 
vicinity and directs No. 1 gun to go to a certain 
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point, No. 2 gun to another point, etc. On the 
other hand a platoon leader directing a sergeant 
to occupy a position at some distance might give 
directions as to the best method of approaching 
the position, where he possessed detailed informa- 
tion not in possession of the sergeant. 

The range is simply designated as “Range 
800.” It is unnecessary to say 800 meters. Where 
windage is required the command would be “Range 
800, Right 2 (or Left 3). 

The target is designated exactly as in giving 
commands to a rifle company. 

The class of fire is designated as follows: 

Fixed fire. 

Distributed fire. 

Searching fire. 

Ranging fire. 

Combined sights, No. 1 (or No. 4) gun Range 800, 
add 50. No. 2 gun uses 850, No. 3 900, etc. 

Swinging traverse. 

In distributed or searching fire the number of 
mils that it is desired to cover may be designated 
by the commands “Distribute 20 right. Search 
up 2 and down 2.” 

Number of rounds may be designated as 100 
rounds, 20 rounds, 2 belts. 

Where it is desired to open fire at once the 
command or signal “Commence firing” will be 
given. Where fire is not to be opened at once the 
orders may be “Open fire on my signal” or “Open 
fire at 8:45.” 

The fire orders of the captain or major will 
usually be in the form of directions rather than 
commands. Platoon and section leaders may use 
either directions or commands, depending upon the 
situation. The gun commander will always give 
his fire orders in the form of commands. 
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Examples of fire orders: 

Range 800, left 3. 

Reference point at 2:00 o'clock a stone house. 

Target at 3:00 o'clock a squad column. 

Fixed fire. 

Forty rounds. 

Commence firing. 

Range 1,000, right 2. 

Target al^ 11:00 o'clock a column of infantry. 
Distribute 20 mils, search up 10 mils. 

Two belts. 

Commence firing. 

Combined sights, No. 1 gun Range 600, add 100. 
Target, column of cavalry. 

Fixed fire. 

One belt. 

Signal when ready. Open fire on my signal. 
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Fire Direction No. 2 
Indirect Fire — Part 1 

1. Indirect fire is fire directed by any other 
means than by laying the gun over the sights on to 
the target. 

Indirect fire may be carried out by guns con- 
trolled : 

(1) Singly. 

(2) By platoons. 

In laying single guns there are four principal 
operations : 

1. Laying. the gun in direction. 

2. Laying the gun for elevation. 

3. Determination of the ability to clear ob- 

structions. 

4. Determination of the ability to fire safely 

over friendly troops. 

In laying guns by platoons, in addition to the 
above, there are the following factors: 

1. The distribution of the fire of the platoon 

along any line. 

2. The concentration of the fire of the platoon 

on any point or locality. 

Indirect Fire of Guns Controlled Singly 
2. With a Map 
To obtain direction: 

Method I. — By map and compass. 

1. The position of the gun on the ground must 
be accurately located on the map. This is done 
either : 

(a) From comparison of the detail of the 
ground with the detail of the map. 

(b) By resection. 

2. Find the magnetic bearing from the gun to 
the target. Proceed as follows: 
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(a) Draw a line on the map from gun po- 
sition to the target. 

(b) With the protraitor measure the angle 
this line makes with the north and 
south grid line. 

(c) Add or subtract the magnetic declin- 

ation to or from the above angle. This 
gives the magnetic bearing. * 

3. Lay the gun on the magnetic bearing as fol- 
lows : 

Place a stake about six inches high in the gun 
position. Place the compass on top of. the stake 
and rotate it until it gives the required bearing. 
Place an aiming post in line with this bearing. 
Place the gun with the center of the socket exactly 
over the stake, and lay on the aiming post.- 

Method II. — By map and reference object. 



Target Reference Object 




1. Locate accurately oh the map the position 
of the gun on the ground. 

2. Select a reference object which is shown on 
the map and is plainly visible from the gun posi- 
tion. 




4. QUADRANT ANGLE IN MILS KNOWING RANGE AND V. I. (Both in Meters). 

TARGET PELOW GUN 

Based on Experimental firing at Springfield Armory during September, 1918— U. S. Cal. .30— Model 1906—150 grain bullet. 



TABLE No. IV. 



V . 1 . 


100 


200 


800 


400 


600 


600 


700 


800 


900 


1000 




1100 


1200 


1 


10 . 


5 . 


3.3 


2.5 


2 . 


1.6 


1.4 


1.2 


1.1 


1 . 




9 


.8 


5 


— 49.2 


— 23.3 


— 14.0 


— 8.6 


— 4.7 


— 1.4 


+ 1.7 


+ 4.8 


+ 8.1 


+ 11.6 


j 


b 16.6 


+ 20.1 


10 


— 99.2 


— 48.3 


— 30.6 


— 21.1 


— 14.7 


— 9.8 


— 6.48 


— 1.6 


+ 2.5 


+ 6.6 


j 


b 11.1 


+ 16.9 


16 


— 149.2 


— 78.3 


— 47.3 


— 33.6 


— 24.7 


— 18.1 


— 12.6 


— 7.7 


— 8.0 


+ 1.6 


_ 


b 6.6 


+ 11.7 


20 


— 199.2 


— 98.3 


— 64.0 


— 46.1 


— 34.7 


— 26.4 


— 19.8 


— 14.0 


— 8.6 


— 3.4 


_ 


- 2.1 


+ 7.5 


26 




— 123.8 


— 80.1 


— 68.6 


— 44.7 


— 34.7 


— 26.9 


— 20.2 


— 14.1 


— 8.4 


— 2.3 


+ 3.3 


30 




— 148.8 


— 97.3 


— 71.1 


— 64.7 


— 43.1 


— 34.0 


— 26.5 


— 19.7 


— 13.4 


— 6.8 


+ 0.9 


35 




— 178.3 


— 114.0 


— 83.6 


— 64.7 


— 51.4 


— 41.2 


— 32.7 


— 26.2 


— 18.4 


_ 


- 11.3 


— 6.1 


40 




— 198.3 


— 130.1 


— 96.1 


— 74.7 


— 59.8 


— 48.3 


— 39.0 


— 80.8 


— 23.4 


— 16.8 


— 9.3 


46 






— 147.8 


— 108.6 


— 84.7 


— 68.1 


— 65.5 


— 46.2 


— 36.4 


— 28.4 


_ 


- 20.3 


— 13.5 


60 






— 164.0 


— 121.1 


— 94.7 


— 76.4 


— 62.6 


— 61.5 


— 41.9 


— 83.4 


- 


- 24.7 


— 17.7 


55 






— 180.1 


— 133.6 


— 104.7 


— 84.8 


— 69.8 


— 57.7 


— 47.5 


— 38.4 




- 29.2 


— 21.9 


60 






— 197.3 


t - 146.1 


— 114.7 


— 93.1 


— 76.9 


— 64.0 


— 63.0 


— 43.4 


— 33.7 


— 26.1 


65 






— 214.0 


— 158.6 


— 124.7 


— 101.4 


— 84.0 


— 70.2 


— 68.6 


— 48.4 


_ 


- 38.2 


— 30.3 


70 








— 171.1 


— 134.7 


— 109.8 


— 91.2 


— 76.6 


— 64.1 


— 63.4 


— 42.7 


— 34.5 


76 








— 183.6 


— 144.7 


— 118.1 


— 98.3 


— 82.7 


— 69.7 


— 68.4 


- 


- 47.1 


— 38.7 


80 








— 196.1 


— 164.7 


— 126.4 


— 105.5 


— 89.0 


— 75.2 


— 63.4 


— 61.6 


— 42.9 


85 








— 208.6 


— 164.7 


— 184.8 


— 112.6 


— 95.2 


— 80.8 


— 68.4 





- 66.1 


— 47.1 


90 








— 221.1 


— 174.7 


— 143.1 


— 119.8 


— 101.5 


— 86.4 


— 78.4 


— 


- 60.6 


— 51.3 


96 








— 233.6 


— 184.7 


— 151.4 


— 126.9 


— 107.7 


— 91.9 


— 78.4 


__ 


- 65.1 


— 66.5 


100 








— 246.1 


— 194.7 


— 159.8 


— 134.0 


— 114.0 


— 97.6 


— 83.4 


- 


- 69.5 


— 69.7 


110 








— 271.1 


— 214.7 


— 176.5 


— 148.3 


— 126.5 


— 108.6 


— 93.4 




- 78.0 


— 68.1 


120 








— 296.1 


— 234.7 


— 193.1 


— 162.5 


— 139.0 


— 119.7 


— 163.4 





- 87.0 


— 76.5 


180 








— 321.1 


— 264.7 


— 209.8 


— 176.8 


— 151.5 


— 130.8 


— 113.4 




- 96.0 


— 84.9 


140 








— 346.1 


— 274.7 


— 226.4 


— 191.1 


— 164.0 


— 141.9 


— 123.4 


— 106.0 


— 93.3 


160 








— 371.1 


— 294.7 


— 243.1 


— 206.4 


— 176.5 


— 153.0 


— 188.4 


— 114.0 


— 101.7 


160 








— 396.1 


— 314.7 


— 269.8 


— 219.7 


— 189.0 


— 164.0 


— 148.4 


— 123.0 


— 106.1 


170 








— 421.1 


— 334.7 


— 276.4 


— 284.0 


— 201.6 


— 176.0 


— 168.4 


— 132.0 


— 110.6 


180 








— 446.1 


— 364.7 


— 293.1 


— 248.8 


— 214.0 


— 186.0 


— 163.4 





• 141.0 


— 114.9 


190 








— 471.1 


— 374.7 


— 309.7 


— 262.5 


— 226.5 


— 197.5 


— 173.4 





- 150.0 


— 119.3 


200 








— 496.0 


— 394.7 


— 826.3 


— 276.7 


— 259.0 


— 208.0 


— 183.4 


— 


159.0 


— 123.7 



1300 1400 



.16 .7 



+ 


26.3 


- 


81.0 


+ 


21.5 


- 


- 27.4 


+ 


17.7 


. 


- 28.8 


+ 


13.9 


_ 


- 20.2 


+ 


10.1 


- 


h 16.6 


+ 


6.3 


_ 


b 13.0 


+ 


2.5 


- 


b 9.4 




1.3 


- 


l 6.8 


— 


6.1 


- 


b 2.2 


— 


8.9 




- 1.4 





12.7 


— 5.0 


— 


16.5 


— 


- b .6 


— 


20.3 


— 12.2 


— 


24.1 


_ 


- 16.8 


— 


27.9 


— 19.4 





31.7 


_ 


- 23.0 


— 


35.5 


— 


- 26.6 


— 


39.3 


_ 


- 80.2 


— 


43.1 


— 83.8 


— 


46.9 


— 


- 87.4 



1600 1600 1700 1800 1900 2000 2100 2200 



.65 




.6 




.6 






.56 






.5 




.5 




.45 




.45 


+ 87.5 


+ 


44.7 


+ 


52.7 




_ 


61.7 




b 


71.1 


+ 


81.5 


+ 


98.4 


H 


- 107.4 


+ 34.2 


+ 


41.6 


+ 


49.8 


- 


- 


68.9 


H 


b 


68.6 


+ 


79.0 


+ 


91.0 


- 


- 106.1 


+ 30.9 


+ 


38.6 


f 


46.9 


- 


- 


56.1 


+ 


65.9 


+ 


76.5 


+ 


88.6 


-j 


- 102.8 


+ 27.6 


+ 


35.4 


+ 


44.0 


- 


- 


68.8 


+ 


63.3 


+ 


74.0 


+ 


86.2 




- 100.6 


+ 24.8 


+ 


82.3 


+ 


41.1 


- 


- 


60.6 


+ 


60.7 


+ 


71.6 


+ 


83.8 


- 


- 98.2 


+ 21.0 


+ 


29.2 


+ 


38.2 


- 




47.7 




_ 


58.1 


+ 


69.0 


+ 


81.4 


- 


b 96.9 


+ 17.7 


+ 


26.1 


+ 


35.3 


- 


- 


44.9 


- 


- 


56.5 


+ 


66.6 


+ 


79.0 




b 93.6 


+ 14.4 


+ 


23.0 


+ 


32.4 


- 


- 


42.1 


- 


- 


62.9 


+ 


64.0 




76.6 


_ 


b 91.3 


+ 11.1 


f 


19,9 


+ 


29.5 


H 


- 


89.3 


-i 


- 


60.3 


+ 


61.6 


+ 


74.2 


_ 


b 89.0 


+ 7.8 


+ 


16.8 


+ 


26.6 


H 


• 


86.5 


-1 


- 


47.7 


+ 


59.0 


+ 


71.8 


- 


b 86.7 


+ 4.6 


+ 


13.7 


+ 


28.7 


. 


b 


83.7 




_ 


45.1 


+ 


66.5 


+ 


69.4 




- 84.4 


- 1 - 1.2 


+ 


10.6 


+ 


20.8 


- 


b 


80.9 


- 


- 


42.5 


+ 


64.0 


+ 


67.0 




- 82.1 


— 2.1 


+ 


7.6 


+ 


17.9 


- 


b 


28.1 


- 


- 


89.9 


+ 


61.6 


+ 


64.6 


_ 


- 79.8 


— 6.4 


+ 


4.4 


+ 


16.0 


+ 


26.3 


- 


- 


87.3 


+ 


49.0 


+ 


62.2 




- 77.6 


— 8.7 


+ 


1.3 


+ 


12.1 


+ 


22.5 


- 


- 


84.7 


+ 


46.5 


+ 


69.8 


- 


- 75.2 


— 12.0 


— 


1.8 


+ 


9.2 


j 


b 


19.7 




b 


32.1 


+ 


44.0 


i 


67.4 




- 72.8 


— 15.3 


— 


4.9 


f 


6.3 


-j 


- 


16.9 


- 




29.5 


+ 


41.5 


+ 


55.0 


_ 


- 70.6 


— 18.6 


— 


8.0 


f 


8.4 


-j 


- 


14.1 


- 


b 


26.9 


+ 


39.0 


J_ 


62.6 


_ 


- 68.3 


— 21.9 


— 


11.1 


+ 


0.6 


-j 


- 


11.3 


- 




24.8 


+ 


86.5 


+ 


60.2 


_ 


- 66.0 


— 26.2 


— 


14.2 


— 


2.4 


H 


- 


8.5 


- 


- 


21.7 


+ 


34.0 


+ 


47.8 


- 


- 68.7 



2300 



.4 



+ 126.1 
+ 122.9 
+ 120.7 
+ 118.6 
+ 116.8 



— 64.6 

— 62.1 

— 69.7 

— 77.3 

— 84.9 



— 92.6 

— 98.1 
— 106.7 
— 118.3 
— 120.9 



— 44.6 


— 81.8 


— 20.4 


— 8.2 


+ 2.9 


— 61.8 


— 38.4 


— 26.6 


— 14.0 


— 2.7 


— 69.0 


— 46.0 


— 32.8 


— 19.8 


— 8.3 


— 66.2 


— 51.6 


— 39.0 


— 25.6 


— 18.9 


— 73.4 


— 68.2 


— 46.2 


— 31.4 


— 19.6 


— 80.6 


— 64.8 


— 61.4 


— 87.2 


— 25.1 


— 87.8 


— 71.4 


— 57.6 


— 43.0 


— 80.7 


— 96.0 


— 78.0 


— 63.8 


— 48.8 


— 36.3 


— 102.2 


— 84.6 


— 70.0 


— 54.6 


— 41.9 


— 109.4 


— 91.2 


— 76.2 


— 60.4 


— 47.5 



+ 


16.5 


- 


- 


29.0 


+ 


43.0 




b 


69.1 


_ 


_ 


+ 


11.3 


- 


- 


24.0 


+ 


38.2 




b 


64.7 


_ 


_ 


+ 


6.1 


- 


- 


19.0 


+ 


33.4 


- 


b 


50.1 




_ 


+ 


.9 


- 


- 


14.0 


+ 


28.6 


. 


b 


45.5 


* 


_ 


— 


4.3 


- 


- 


9.0 


+ 


23.8 


- 


b 


40.8 


- 


- 


— 


9.5 


+ 


4.0 


+ 


19.0 


_ 


_ 


86.2 


j 


L 


— 


14.7 


- 


— 


1.0 


+ 


14.2 


- 


_ 


81.6 


_ 


_ 


— 


19.9 


— 


— 


6.0 


+ 


9.4 


. 


_ 


27.0 


, 


_ 


— 


25.1 


— 


11.0 


+ 


4.6 


. 




22.4 


_ 


_ 


— 


30.3 


— 


16.0 




0.2 


- 


- 


17.7 


- 


- 



78.9 

74.6 

70.1 

66.7 

61.8 

66.9 
62.5 

48.1 
43.7 
89.3 



2400 



.4 



+ 149.4 
+ 147.8 
+ 146.2 
+ 148.1 
+ 141.0 



+ 138.9 
+ 136.8 
+ 134.7 
+ 132.6 
+ 130.6 

+ 128.4 
+ 126.3 
+ 124.2 
+122.1 
+ 120.0 



+ 117.9 
+ 116.8 
+ 113.7 
+ 111.6 
+ 109.6 



+ 106.8 
+ 101.1 
+ 96.9 
+ 92.7 
+ 88.6 



84.3 

80.1 

76.9 

71.7 

67.6 



2600 2600 



.4 .4 



+ 180.3 


— 


b 217.5 


+ 178.3 


- 


b 216.5 


+ 176.3 




f 218.6 


+ 174.3 


- 


b 2 il .6 


+ 172.3 


- 


{- 209.5 


+ 170.3 


+ 207.6 


+ 168.3 


+ 205.6 


+ 166.3 


+ 203.5 


+ 164.3 


+ 201.5 


+ 162.3 


+ 199.5 


+ 160.3 


_ 


bl 97.5 


+ 168.3 


- 


- 196.5 


+ 156.3 


- 


- 193.5 


+ 154.3 


- 


- 191.5 


+ 162.3 


- 


{- 189.5 


- 


bl 50.3 


+ 187.6 


- 


bl 48.3 


+ 185.5 


- 


- 146.8 


+ 183.5 


- 


- 144.3 


+ 181.5 


-1 


bl 42.3 


+ 179.5 


J 


bl 38.3 


_j 


bl 76.5 


- 


- 134.3 


- 


- 171.5 


- 


- 130.8 


- 


- 167.5 


- 


H 26.3 


- 


- 163.5 


- 


bl 22.8 


H 


bl 59.5 


+ 118.8 


H 


- 156.5 


+ 114.3 


H 


- 161.6 


+ 110.3 


H 


- 147.5 


+ 106.8 


H 


- 143.5 




- 1 C 2.3 


-+ 


- 139.6 



o QUADRANT ANGLE IN MILS KNOWING RANGE AND V. I. (Both in meters) Table No. Ill 

TARGET ABOVE GUN 

Based on Experimental Firing at Springfield Armory during September, 1918 — U. S. Cal. .30 — Model 1906—150 grain bullet. 
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100 


200 


300 


400 


500 


600 


700 


800 


900 


1000 


1100 


1200 


1300 


1400 


1500 


1600 


1700 


1800 


1900 


2000 


2100 


2200 


2300 


2400 


2500 


2600 


1 


10 . 


5 . 


3.3 


2.5 


2 . 


1.6 


1.4 


1.2 


1.1 


1. 


.9 


.8 


. 76 . 


.7 


.65 


.625 


.69 


.55 


.6 


.6 


.45 


.45 


.4 


.4 


.4 


.4 


6 

10 

15 

20 

25 


50.8 

100.8 

150.8 

200.8 
250.8 


26.7 

61.7 

76.7 

101.7 

126.7 


19.4 

86.7 

52.7 

69.4 

85.7 


16.4 

28.9 

41.4 

63.9 
66 4 


15.3 

25.3 

36.3 

45.3 

55.3 


15.2 

23.5 
31.9 

40.2 

48.6 


15.9 

23.1 

30.2 

37.4 

44.5 


17.3 
23.5 
29.8 
36.0 

42.3 


19.2 

24.7 

30.3 

35.8 

41.4 


21.6 

26.6 

31.6 

36.6 

41.6 


24.6 

29.2 

33.7 

38.3 

42.8 


28.6 

32.4 

36.8 

40.9 

45.1 


32.9 

36.8 

40.6 

44.5 

48.3 


38.2 
41.7 

46.3 
48.9 
52.5 


44.1 

47.5 
50.8 

64.1 

57.5 


60.9 

64.0 

57.1 

60.2 
63.3 


58.6 

61.6 

64.4 

67.4 
70.3 


67.3 
70.1 
72.9 
75.7 - 
78.5 


76.3 

78.9 

81.5 

84.1 

86.7 


86.5 

89.0 

91.5 

94.0 

96.5 


98.2 

100.6 

103.0 

105.4 

107.8 


112.0 

114.3 

116.6 

118.9 

121.9 


129.5 

131.7 

133.9 

136.1 

138.3 


153.6 

165.7 

157.8 

159.9 

161.9 


184.3 

186.3 

188.3 

190.3 

192.3 


221.6 

223.6 

225.5 

227.5 

229.5 


30 

35 

40 

45 

50 




151.7 

176.7 

201.7 

226.7 

251.7 


102.7 

119.4 

186.7 

162.7 

169.4 


78.9 

91.4 

108.9 
116.4 

128.9 


65.8 

75.8 

85.8 
96.3 

105.3 


56.9 

65.2 
73.6 

81.9 

90.2 


51.7 

68.8 
66.9 

73.1 

80.2 


48.5 
54.8 
61.0 
67.3 

73.5 


46.9 

52.5 

58.0 

63.6 

69.1 


46.6 

51.6 

56.6 

61.6 
66.6 


47.3 
51.9 

56.4 
61.0 

65.5 


49.3 

53.3 

67.5 

61.6 
65.8 


52.1 

56.0 

69.8 

63.7 

67.6 


56.0 

59.6 
63.2 

66.7 

70.8 


60.8 

64.1 
67.4 
70.8 

74.1 


66.4 

69.6 

72.6 
75.9 
79.0 


73.2 

76.2 

79.1 

82.1 
86.0 


81.2 

84.0 

86.8 

89.6 

92.4 


89.3 

91.9 

94.5 

97.1 

99.7 


99.0 

101.6 

104.0 
106.5 

109.0 


110.1 

112.5 

114.9 

117.3 

119.7 


123.4 

125.7 

128.0 

180.2 

132.6 


140.4 

142.6 

144.8 
147.0 

148.9 


164.0 

166.1 
168.2 

170.3 

172.4 


194.3 

196.3 

198.3 
200.8 

202.3 


231.6 

233.5 

235.5 

237.6 
239.5 


65 

60 

65 

70 

75 






185.7 

202.7 
219.4 

285.7 


141.4 

153.9 

166.4 

178.9 

191.4 


115.8 

126.8 

136.3 
146.8 

155.3 


98.6 

106.9 
115.2 
123.6 

131.9 


87.4 

94.5 

101.7 

108.8 
116.0 


79.8 

86.0 

92.3 

98.5 

104.8 


74.7 
80.2 

86.8 
91.4 
96.9 


71.6 

76.6 

81.6 
86.6 
91.6 


70.0 

74.6 

79.1 

83.7 

88.2 


70.0 

74.1 

78.3 

82.4 
86.6 


71.3 

76.2 

79.0 

82.9 

86.7 


73.9 

77.4 

81.0 

84.6 

88.2 


• 77.4 
80.8 
84.1 
87.4 
99.8 


82.1 

85.2 

83.3 

91.4 

94.5 


87.9 

90.8 

93.8 

96.8 
99.7 


95.2 

97.9 

100.7 

103.5 

106.3 


102,3 

104.9 

107.5 

110.1 

112.7 


111.5 

114.0 

116.6 

119.0 
121.5 


122.0 

124.4 

126.8 

129.2 

131.6 


134.9 

187.2 

139.4 

141.7 

145.0 


151.1 

153.2 
165.4 
167.6 
159.8 


174.5 

176.6 

178.8 

180.8 
182.9 


204.3 

206.3 

208.3 

210.3 

212.3 


241.4 

243.4 

246.4 

247.4 

249.4 


80 

85 

90 

95 

100 


' 






203.9 

216.4 

228.9 

241.4 

253.9 


165.3 

175.3 

186.3 

195.3 

206.3 


140.2 

148.6 
166.9 

165.2 

173.6 


128.1 

130.3 

187.4 

144.6 

161.7 


111.0 

- 117.3 

123.5 

129.8 

136.0 


102.4 

107.9 

113.6 
119.0 

124.6 


96.6 

101.6 

106.6 

111.6 

116.6 


92.7 

97.3 

101.8 

106.4 

110.9 


90.8 

94.9 
99.1 

103.2 

107.4 


90.6 

94.4 

98.2 

102.1 

106.8 


91.7 

95.3 

98.9 

102.4 

106.9 


94.1 

97.4 

100.7 

104.1 

107.4 


97.6 

100.7 

103.8 

106.9 
110.0 


102.7 

105.5 

108.5 

111.5 
114 . 4 ' 


109.1 
111.8 
114.6 
117.4 

120.2 


115.3 

117.9 

120.5 

123.1 

125.7 


124.0 
126.6 

129.0 
131.5 

134.0 


134.0 

186.4 
138.8 

141.1 

143.5 


147.3 
149.5 
151.8 
164.1 

166.4 


161.9 

164.1 

166.3 

168.4 
170.6 


186.0 

187.1 

189.2 

191.3 

193.4 


214.3 

216.3 

218.3 

220.3 

224.3 


251.4 

253.4 

255.4 

257.4 

259.4 


110 

120 

130 

140 

150 










226.3 

246.3 

265.3 

285.3 

305.3 


190.2 

206.9 
223.6 

240.2 

256.9 


166.0 

180.8 

194.6 

208.8 

223.1 


148.5 
161.0 

173.5 
186.0 

198.6 


135.7 

146.8 

167.9 

169.0 

180.1 


126.6 

136.6 

146.6 

166.6 
166.6 


120.0 

129.1 

138.1 

147.2 

156.3 


115.7 

124.0 
132.3 

140.7 

149.0 


113.6 

121.2 

128.8 

136.5 

144.2 


113.0 
120.2 

127.0 

184.6 

141.6 


114.1 

120.7 
127.4 
134.0 

140.7 


116.2 

122.4 

128.6 

134.8 

141.0 


120.3 

126.2 

132.0 

137.9 

143.8 


125.8 

131.4 

137.0 
142.6 

148.1 


131.0 

136.3 

141.6 

146.9 

152.2 


139.0 

144.0 

149.0 

164.0 

159.0 


148.3 

163.1 

157.9 

162.7 

167.5 


161.0 

166.6 

170.2 
174.7 

179.3 


175.0 

179.4 

183.8 

188.2 

192.6 


197.6 

201.8 

206.0 

210.1 

214.8 


228.3 

232.3 

236.3 

240.3 

244.3 


263.3 

267.3 

271.3 

276.3 

279.3 


160 

170 

180 

190 

200 










826.3 

346.3 

865.3 

385.3 

405.3 


273.6 

290.2 
806.9 

323.6 

840.2 


237.4 
251.7 
266.0 
280.2 

294.5 


211.0 

223.5 

236.0 

248.5 

261.0 


191.2 

202.3 

213.4 

224.5 

235.6 


176.6 

186.6 

196.6 

206.6 
216.6 


165.4 

174.5 

183.6 

192.6 

201.7 


157.3 

165.6 
174.0 

182.3 

190.6 


151.9 

159.6 
167.2 

174.9 

182.6 


148.7 

166.9 

163.0 

170.2 

177.3 


147.4 

154.0 
160.7 
167.3 

174.0 


147.2 

153.4 

159.6 

166.8 

172.0 


149.7 

165.6 

161.4 

167.3 

173.3 


153.7 

169.8 

164.8 
170.4 
176.0 


157.4 

162.7 

163.0 

173.3 

178.6 


164.0 

169.0 

1 7 4.0 

179.0 

184.0 


172.2 

177.0 

181.8 

186.6 

191.4 


183.9 

186.5 
191.0 

195.6 
200.2 


197.0 
201.8 
205.7 

210.1 
214.5 


218.5 

222.7 

226.9 

2 - 31.1 

235.3 


248.3 

262.3 

266.3 

260.3 

264.3 


283.2 

287.2 

291.2 

295.2 

299.2 
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3. Draw lines from the gun position to the 
target and from the gun position to the reference 
object. With a protractor, measure the angle 
formed by these lines. 

4. Lay the gun on the reference object and turn 
off on the traversing dial an angle equal to the 
angle measured with the protractor. The gun will 
then be layed in the direction of the target. 

3. To Obtain Elevation 

1. On the map, measure the range from the 
gun to the target and note: 

(a) The gun contour. 

(b) The target contour. 

The difference between the gun contour and the 
target contour is the vertical interval (V. I.) 

2. Find the angle of site by the following for- 
mula: 

Angle of site in mils equals 

Vertical interval X 1000 
Range 

3. From the Range Table find the Angle of 
Elevation corresponding to the range. Then deter- 
mine the Quadrant Elevation from the following 
formula : 

Quadrant Elevation equals Angle of Elevation ± Angle 
of Site. 

In order to save calculating the angle of site 
and combining it with the angle of elevation to 
find the angle of quadrant elevation, the two preced- 
ing tables have been compiled. 
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Indirect Fire of Guns Controlled in Platoons 

6. All the guns of one platoon are placed as 
nearly on a line as practicable. The guns are 
numbered from right to left. The position of one 
gun, known as the directing gun, is accurately lo- 
cated on the map. The left gun is usually used as 
the directing gun. All of the guns of the platoon 
are laid on parallel lines of fire initially, and zero 
aiming posts are placed in position. These lines are 
called the zero lines of fire of the platoon, and form 
the basis from which the line of fire of each gun is 
taken. The choice of the zero line is arbitrary, 
but if the left gun is the directing gun, it is gener- 
ally the line from the left gun to the left end of 
the principal target. 

The guns of a platoon are laid parallel as fol- 
lows: 

7. By Compass. — The compass bearing which 
it is desired to give the directing gun is determined. 
All guns are then given this same bearing. 

This system is useful when it is impossible to 
obtain a suitable reference object or it is impos- 
sible to place the guns approximately in line. 

8. By Reference Object. — When all of the guns 
are laid on the reference object the guns are not 
parallel unless the reference object is at an infinite 
distance or is in direct prolongation of the line of 
guns. 
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The figure shows the guns of a platoon: 

(a) Laid on the R. 0. at P. 

(b) After distribution to obtain parallel- 
ism. 

Parallax is the angle at any point subtended by 
any given line. 

The angle of parallax for the platoon equals 
angle HPG. 

To obtain the parallax for any gun, measure 
the angle HPG and divide it by the number of gun 
intervals: then multiply the result by the number 
of the gun from the directing gun. Thus the paral- 
lax of the gun at T is M of the angle HPG and the 
parallax of the gun at S is % of the angle HPG. 
The angle HPG may be measured on the map with 
a protractor or calculated by the mil formula, but 
the usual and more accurate way is to measure it 
by “reciprocal laying.” 

In “reciprocal laying” the flank guns lay on 
each other and then on the reference object, noting 
the angle, thus swung through. This measures the 
angles PHG and PGH. By adding these two angles 
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and subtracting their sum from 3200 mils the angle 
HPG is obtained. 

Having found the parallax for each gun, the 
guns are then swung through these angles and par- 
allel lines of fire are established. 

9. Since the principal target, upon which the 
directing gun is usually laid to establish the zero 
line, is seldom on the line joining the directing gun 
with the reference object, it will usually be neces- 
sary to turn all of the parallel lines of fire through 
the angle which is necessary to place the directing 
gun on the desired line for the zero line. This 
angle is called the switch angle. 

The following figure shows the lines of fire of 
a platoon: 

(a) Laid on the R. O. 

(b) On parallel lines after the guns have 
been corrected for parallax. 

(c) On parallel zero lines. 
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In the preceding figures the reference object 
has been shown in front of the guns and it has been 
necessary to open the lines of fire from the direct- 
ing gun. When the reference object is in rear of 
the guns it becomes necessary to close the lines of 
fire toward the directing gun. The angle of con- 
centration is found in exactly the same way as the 
angle of parallax with the reference object in front 
of the guns. 

Distribution of Fire 

10. Where the frontage of the target as viewed 
from the platoon, is greater than that of the pla- 
toon, it is necessary to distribute the fire of the 
guns from their parallel lines, in order to lay the 
fire of each gun at equal intervals along the target. 




Fron+a/ Target. 
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B 




Ob/icfue Target 

The preceding figures show the lines of fire of 
a platoon : 

(a) On their parallel zero lines with the 
directing gun on the left end of the 
target. 

(b) After distribution of fire along (1) a 
frontal target, (2) an oblique target. 

•The angle BGg is the angle of distribution of 
the platoon for the target AB. 

The angle DTt is the angle of distribution' for 
the gun at T, and is £ of the angle of distribution 
of the platoon. 

To find the angle of distribution for the target 

AB: 

Subtract the frontage of the platoon HG from 
the width of the target AB. This gives gB. 

Find from the mil formula what angle the line 
gB subtends at the range HA. This is the angle 
of distribution for the platoon. 
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Divide this angle by the number of gun inter- 
vals. The angle obtained is the angle of distribution 
for the gun at T. 

Where the oblique target makes an angle with- 
in the line of fire that is not between 1330 and 
1870 it is necessary to draw a line AO perpend- 
icular to the line of fire and consider the length 
AO instead of AB in determining the angle of dis- 
tribution. In the same way if the line of the pla- 
toon makes an angle with the line of fire that is not 
between 1330 and 1870 mils a perpendicular to the 
line of fire must be used instead of the length HG. 

11. Concentration of Fire 

Where the frontage of the target, as viewed 
from the platoon, is less than that of the platoon, 
it is necessary to concentrate the fire from their 
parallel lines. In that case the frontage of the 
target is subtracted from the frontage of the pla- 
toon. The angle is then determined as above but the 
parallel lines concentrated instead of being dis- 
tributed. 

12. Maintaining Laying 

After a gun has been laid for direction and 
elevation by any of the means heretofore described, 
an aiming post is put out in order to maintain the 
direction and elevation. Without moving the gun, 
the rear sight slide is run up until the sights are 
aligned on the bulls-eye on the aiming post, and 
the laying is maintained by relaying on the bulls- 
eye between bursts. 

In addition the elevation should be checked at 
least twice for each belt fired by means of the clin- 
ometer. Accurate relaying on the aiming mark 
between bursts is one of the most important condi- 
tions for accurate indirect fire. 
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13. Clearing Obstructions 

In all cases where an obstruction exists be- 
tween the gun and target, it is necessary to ensure 
that the shots will clear the obstruction before 
opening fire. 

Case I. — When the obstruction is visible and 
not more than 100 meters from the gun. 

Lay the gun with the correct elevation to fire 
on the target and look through the bore. If the 
axis of the bore clears the obstruction it is possible 
to fire on the target. 

Case II. — When the obstruction is visible but 
more than 100 meters from the gun. 

Lay the gun on the target. Without changing 
the laying of the gun, set the sight at the range 
to the obstruction. If the line of aim now clears 
the obstruction it is possible to fire on the target. 

Case III. — When the obstruction is invisible. 

Height of ordinate at obstruction equals 

(Quadrant Elevation — Tangent 
Elevation to obstruction) x Range to obstruction. 

1000 

This may be obtained from Table of Ordinates for 
positive quadrant elevation but must be calculated 
for negative. Having obtained height of ordinate 
at the range to the obstruction compare it with 
the height of the obstruction. 

The simplest method is to use the trajectory 
graph. 

14. Use of Trajectory Graphs 

To find the quadrant elevation: 

(1) Take the range to the target in meters and 
move up or down this vertical range line 
until the horizontal line is crossed which- 
represents the height of the target above 
or below the gun. 
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(2) Take the trajectory through this point and 
follow it down or up until it crosses the 
line of zero elevation. The intersection of 
this line will show the equivalent range 
required. If the intersection falis between 
two vertical range lines, estimate the frac- 
tional part of the hundred meters. 

(3) Look in the “Range Table” and obtain the 
angle of elevation in mils corresponding to 
the equivalent range. This angle can be 
obtained from the graph but for the ex- 
treme ranges not with the same degree of 
accuracy as from the table. 

15. To find clearance of obstruction or friendly 
troops : 

Follow the trajectory along and ascertain at 
what height it passes vertically above a point plot- 
ted to show distance and height (above or below 
gun) of an obstruction or friendly troops. 

Example: Range to gun 1800 meters. 

Height of target above gun 80 meters. 
Obstruction 40 meters high at range of 1200 
meters. 

To find the quadrant elevation: 

Follow up the 1800 meter vertical line until 
it cuts the horizontal line marked 80 meters. Take 
the trajectory through this point and follow it 
down until it crosses the line for zero elevation at 
2160 meters. Reading the quadrant elevation by 
following the trajectory to the bottom of the graph 
gives the quadrant elevation 116 mils. 

To find the clearance: 

Follow the 2160 meter trajectory back to the 
1200 meter range line. It intersects this line al- 
most at the 100* meter horizontal line, giving a 
height of 100 meters. Since the obstruction is 
only 40 meters high at this point it clears it by 
60 meters. 
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FIRE DIRECTION No. 3 
Indirect Fire — Part II 

1. Indirect Overhead Fire. 

The clearance at any point over which fire is 
being directed is the vertical distance of the center 
of the cone above that point. 

The procedure for finding clearance over friend- 
ly troops is exactly the same as that described 
under “Clearing Obstructions.” Owing to its con- 
venience, the graph is the usual method employed. 

When indirect fire is carried out over friendly 
troops, the following rules must be adhered to in 
order to ensure the safety of the troops: 

1. The following minimum clearance of the 
center of the cone are required : 

Minimum Clearance or 
Safety Angle 

Range to Friendly Troops 

Meters Mils 



500 meters and under 10 

500 meters to 900 meters 20 

900 meters to 1400 meters 27 

1400 meters to 1800 meters 40 

Over 1800 meters Don't fire 



The safety clearances are based on: 

(a) A possible 5% error in obtaining range 
from map. 

(b) A possible 10% error in range due to worn 
barrel, bad holding, etc. 

(c) A possible error of 11 mils, in play of the 
tripod. 

(d) Allowance* for the lowest shot of the cone. 

2. Steps must be taken to prevent such ex- 
tremes of traversing and searching as would violate 
above safety angles. This can best be accomplished 
by using traversing and elevating stops. 
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3. Calculations must be carefully checked and 
atmospheric conditions allowed for. 

4. A rigid firing platform is essential. This is 
obtained by using the T base. Accuracy of clino- 
meters should be tested frequently. 

5. Elevations must be checked frequently by 
use of the clinometer. 

6. Personnel must be highly trained in rapid 
and accurate aiming and relaying. 

7. Maps must be accurate and the scale not 
smaller than 3 inches to the mile. 

8. Worn barrels and tripods must not be used. 
Barrels that have fired more than 14,000 rounds 
are unsafe. 

9. Friendly troops should be warned when fir- 
ing is going to take place. 

2. Searching Reverse Slopes 

In order to search a reverse slope effectively, 
the gun must be placed at such a distance from the 
crest that the fall of the bullet is slightly steeper 
than the slope of the ground. If the reverse slope 
had no inequalities or shell holes the maximum re- 
sult would be obtained when the fall of the bullet 
was exactly the same as the slope of the ground as 
in that case perfectly grazing fire would be possible. 
Since there are inequalities, however, the best re- 
sults will be obtained when the fall of the bullet 
is greater than the slope of the ground. The best 
angle of impact is one that approximates 45 mils. 
Any angle between 30 and 60 mils gives excellent 
results and good results can be obtained with any 
angle between 15 and 75 mils. * 

There are two problems that may arise in 
connection with searching reverse slopes. 

1. To determine the searching powers of a gun 
in position. 
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2. To find the best pflsition from which to 
search a reverse slope. 

The graph for searching reverse slopes enables 
one to meet both of these problems. See page 344, 
Supplement to M. G. Drill Regulations, 1917. 

The graph comprises a series of curves repre- 
senting various reverse slopes from 1 in 100 (10 
mils) to 15 in 100 (150 mils). Ranges are repre- 
sented by vertical lines. The points at which the 
slope curves cut the thick central horizontal line in- 
dicate ranges at which an angle of impact of 45 
mils is obtained on various slopes with the gun and 
target on the same level. The diagonal lines repre- 
sent the angle of impact when firing at any range, 
at any vertical interval, on any slope. 

When reading the graph it should be borne in 
mind that the slope curves represent an angle of 
impact of 45 mils throughout their length, reading 
along the curves. Also, the diagonal lines, repre- 
senting the angles of impact, give the angle when 
reading along the vertical range lines. 

To Determine the Searching Powers of a Gun 
in Position 

1. Find the point at which slope curve crosses 
the vertical range line. 

2. Then if the gun is below the crest of the 
target, move down the range line from this point 
the required vertical interval. If the gun is above 
the crest, move up the range line. 

3. The angle of impact obtained by firing at 
that range with that vertical interval on that par- 
ticular slope can be read off along the diagonal 
lines. 

Example: A reverse of slope of 12 on 100 is 
1800 meters from the gun, the crest of the slope to 
be searched is 30 meters above the gun. Can the 
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slope be successfully searched from this gun posi- 
tion? 

Find the 1800 meter vertical range line and 
note where it is cut by the “12” slope curve. From 
that point (the gun being 80 meters below the 
crest) move down the vertical line 30 meters. 

The angle of impact, 50 mils, is then read off 
along the diagonal line. The angle of impact being 
within the searching limits, the target can be en- 
gaged with success. 

To Find the Best Position From Which to 
Search a Reverse. Slope 

1. Find the point at which the particular slope 
curve cuts the central horizontal line. This gives 
the best range from which to engage the slope if 
gun and crest are on the same level. 

2. From the map find the vertical interval be- 
tween the crest and the gun. 

3. If the crest is above the gun move up the 
curve to the required vertical interval and read 
off the range along the vertical line. If the crest 
is below the gun move down to the required ver- 
tical interval. 

Example: To search a reverse slope of 5 on 

100 . 

The graph shows 1460 meters to be most suit- 
able range from which to search the slope, provid- 
ing the gun and crest are at the same level. 

Assume that measuring back 1460 meters on 
the map, the crest of the slope is found to be 20 
meters below the gun. Move down the curve to 
a vertical interval of 20 meters, and the final range 
at which the gun should be placed is found to be 
1380 meters. If the contour reading at .1380 is 
materially different from that at 1460, this would 
cause a slight change of location. 
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Graph for searching reverse slopes. 

RANGE IN METERS 




Browning Mackw* Gup 

3. Night Firing 

When machine gun fire is to be carried out at 
night, the gun position should be located by day 
as it is usually impossible to locate it accurately at 



angle of impact in mils 
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night. When practicable the gun should be put 
in position and laid by day and aiming marks placed. 

The most satisfactory aiming mark is a night 
firing box illuminated by a flash light that can be 
switched on and off from the gun position. 

A flash light, covered with red paint or red 
cloth, is necessary for reading the traversing dial 
and clinometer. 

Flash arrestors should be used and in addition 
it is absolutely necessary to screen the flash of the 
gun by wet canvass or sand bags, otherwise the 
gun will disclose its position and be destroyed. 

There will be two general cases in the laying of 
guns for night firing: 

1. The gun is laid at dusk and left in position 
for night firing. 

2. The guns are laid during darkness. 

Case I. — The gun is laid by either direct or 
indirect methods, depending upon whether the tar- 
get is visible. In either case a record is made of 
the reading of the traversing and elevating dials 
and of the clinometer. An aiming mark is placed 
out, if the ground is such as to permit of its use. 

As soon as it is dark the screen of wet sand 
bags should be put up. The night firing box, if one 
is to be used, should be placed in position and the 
rear sight adjusted for maintaining the laying. 

Just before fire is opened the readings of tra- 
versing and elevating dials and clinometer should 
be checked to make sure that the gun has not been 
moved. 

The above method should be followed by all 
guns for laying on their S. 0. S. lines at night. 

Case II. — Where guns must be laid during dark- 
ness only indirect methods of fire are practicable. 
The following preparations should be made by day: 
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Fire data should be calculated. 

When practicable a stake should be driven 
marking the position of the gun and aiming post 
placed to show direction of fire. 

When it is impracticable to place out aiming 
post by day, it will be necessary to lay the gun in 
direction by a luminous compass. Under such con- 
ditions an error of 10 to 20 mils may be expected 
and allowance be made for this by traversing. 

By whatever method the gun is laid a record 
should be made of the readings of the traversing 
and elevating dials and of the clinometer. Laying 
should be maintained by use of the night firing box, 
when practicable, otherwise, by the dial readings 
and the clinometer. 

4. Barrage Fire 

A machine gun barrage is the fire of a large 
number of guns acting under a centralized control, 
and directed on to definite lines or areas. Barrages 
are classified as follows: 

A standing barrage is one which is applied to 
a line or an area for a fixed period of time. 

A creeping or rolling barrage is one which is 
applied progressively in distance, at indicated in- 
tervals of time to successive lines. Owing to the 
impossibility of searching many reverse slopes, and 
the difficult problem of clearance of friendly troops 
due to the low trajectory, creeping barrages will 
seldom be practicable with machine guns. 

A box barrage is one applied to two or more 
sides of a position in such way as to isolate it. 

A barrage of interdiction is one applied to a 
particular line, or point, to deny the use of that 
line, area or point to the enemy. 

A protective barrage is one placed in front of 
a designated position to protect bodies of troops, 
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patrols, etc., from assault during the preparation of 
a position for defense or the execution of a specific 
mission. 

Harassing fire when employed by a consider- 
able number of guns is strictly speaking barrage 
fire. 

Barrages are also classified as Frontal, Oblique, 
and Enfilade, depending upon the direction of the 
target from the guns. 

The application of the various types of bar- 
rages will be considered under the tactical uses of 
machine guns. Only matters pertaining to the or- 
ganization and application of barrage fire will be 
considered here. 

5. The machine gun barrage is applied to an 
objective for a designated interval of time, at a 
prescribed time, or until the receipt of a prescribed 
signal. At the end of the interval of time or upon 
the receipt of the signal it ceases or shifts to an- 
other objective. Likewise changes of position of 
the guns executing the fire are provided for in a 
time schedule in order that the maximum number 
of guns may always be ready to fire. The ability to 
open fire quickly on new objectives not provided for 
in the time schedule depends upon the perfection 
of communications and the preparation of good 
fighting maps. 

6. Frontage Covered by One Gun 

Frontal barrage. The normal frontage for one 
gun executing a frontal barrage is as follows : 



At ranges less than 1200 meters 60 meters. 

At ranges from 1300 to 1600 meters 60 " 

At ranges from 1700 to 2000 meters 40 ” 

At ranges over 2000 meters 30 ” 



If the objective is on a gentle reverse slope the 
danger space is increased and the frontage can be 
correspondingly increased, 
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Oblique barrages. For each 10 mils of obli- 
quity 1 meter may be added to the frontages for a 
frontal barrage, until a maximum of 135 meters is 
reached. 

Flank barrages. The frontage of a gun would 
seldom be less than the depth of the 75% zone 
for the particular range. Beyond the battle sight 
zone the frontage may vary from the depth of the 
75% zone to 135 meters depending upon the number 
of guns available. 

7. Organization of Guns for Barrage Fire 

The battalion and the platoon are the primary 
groups in the conduct of barrage fire. The divi- 
sion machine gun officer assigns the general loca- 
tion of the different organizations, allots tasks in 
a general way and provides for the use of any 
guns outside the brigade sectors. He also makes 
provision for communication and for the formation 
of dumps of ammunition, water, oil, sand bags, etc. 
He provides for the reconnaissance and occupation 
of the orginal positions. 

The machine gun battalion commanders allot 
in detail the different targets and provide for de- 
finite times of fire so as to conform to the move- 
ments of the infantry. They prescribe positions 
of the various platoons and the time for changes 
of positions. They make provision for the estab- 
lishment of dumps and the supply of their battal- 
ions. 

The division machine gun officer and machine 
gun battalion commanders prepare their orders in 
the form of plans and they are issued as Annexes 
to the division and brigade orders. These plans 
will usually cover not only the guns used for bar- 
rage fire, but the assignment of machine guns to 
assault battalions, connecting groups, etc. 
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The company commander issues a group or- 
ganization chart. This chart allots definite tasks 
to the platoons, designates the number of guns to 
be used for each task, and the rates of fire. The 
company commander checks all computations of 
firing data by platoon commanders. He provides 
himself with a fighting map showing the zero lines 
and tasks of his platoons, the positions occupied 
by the various platoons and the routes to them. 
He is responsible for the establishment of dumps 
and the supply of his company. 

8. Laying and Fire Control 

Although machine gun barrage fire can be car- 
ried out by controlling the fire of each gun singly, 
experience has shown that the barrage so produced 
is not flexible, that calculations are laborious, much 
time is required, and control is difficult. The usual 
method of barrage fire is by guns controlled by 
platoons. 

The details of the computations and the me- 
chanical operations of laying are carried out as in 
ordinary indirect fire. Fire is directed and con- 
trolled by means Platoon Charts and Gun Charts. 
(See procedure in calculating data for a barrage 
position.) 

A Fighting Map is also made by the platoon 
commander in order that he may open fire quickly 
on targets not provided for on the charts. When 
targets not given on the charts are fired upon, the 
fife is directed and controlled as prescribed in bar- 
rage drill. The following command illustrates the 
method of firing on a new target not on the chart. 

1. All guns on zero. 2. All guns 60 mils right. 
3. Open 3 mils. 4. Elevation 30 mils. 5. Com- 
mence firing. 
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Rates of Fire 

To prevent waste of ammunition, to ensure 
time for relaying and oiling, and to enable proper 
amount of ammunition to be provided in advance, 
rates of fire must be laid down for rigid observance 
by each gun. The normal rates of barrage fire 
are: 

Slow Fire. — 60 to 75 rounds per minute. This is the 
rate used for prolonged barrage fire. 

Medium Fire. — 120 to 150 rounds per minute. This rate 
cannot be maintained for more than 30 minutes. 

Rapid Fire.— 250 to 300 rounds per minute. This rate 
is used in response to S. O. S. calls and for the first minute 
of two of a barrage to cover an attack. It can be main- 
tained for only a few minutes. 

Harassing Fire. — Usual rate 1,000 rounds per hour. 
The fire is intermittent and may be carried out at any rate. 

In determining upon the rate of fire, the fol- 
lowing factors must be considered: 

Tactical requirements of the barrage. 

Frontage per gun. 

Length of time of the barrage. 

Ammunition available. 

Rate at which belts can be refilled. 

Availability of spare barrels to replace worn bar- 
rels. The two most important factors in the 
life of a barrel is the temperature of the water, 
which depends on the rate of fire, and the 
oiling. When guns are fired intermittently, 
with the water below the boiling point and 
barrels oiled frequently, the life of a barrel is 

20.000 to 25,000 rounds. Fired at a rate ex- 
ceeding 3,500 rounds per hour but with fre- 
quent oiling of the barrel, the life of the bar- 
rel is 12,000 to 15,000 rounds. Failure to oil 
the barrel will reduce the life of the barrel by 

3.000 to 4,000 rounds. 
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9. Procedure in Calculating Data for a Bar- 
rage Position Involving Indirect Fire 

From a Map 

The following example illustrates the method 
employed in calculating fire data for successive bar- 
rages and making charts: 

EXAMPLE: 

Map Reference: — Topographical Map Fort Leavenworth 
and vicinity %ii 20 * 

A 344.54 — 752.82 
344.72 — 752.82 

Co-ordinates of Targets: B 343.85 — 762.82 

343.97—752.85 

Co-ordinates of Barrage Position: 344.70 — 750.68 

344.77— 750.68 

Co-ordinates of Friendly Troops: 343.75 — 752.20 

344.78— 752.20 

Co-ordinates of Reference Object: 345.28 — 751.42 
Platoon of 4 guns. No. 4 directing gun. 

Barometer, 31 inches. 

Thermometer, 90 degrees F. 

Wind 10 miles per hour at 4:00 o’clock. 

TARGET A— DIRECTION 

(1) Plot barrage position, targets, friendly troops, and 
reference object. Draw lines connecting directing gun with 
targets, R. O., and friendly troops. 

(2) Measure ranges as follows: 

From gun to targets: Target A 1950 meters. 

Target B 2200 

From gun to reference object: 870 for target A. 

From gun to friendly troops: 1380 for target A. 

1500 for target B. 

Platoon front: 60 meters. 

Target front A: 160 meters. 

Target front B: 120 meters. 

(3) Draw zero line of directing gun through points 
844.70 — 750.68 and 344.54 — 752.82. The same in this case 
as to Target A. 
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(4) Draw line connecting right gun with reference ob- 
ject. Measure parallax of No. 1 gun (right gun) with pro- 



tractor 60 mils. 

Parallax of No. 2 gun 40 mils. 

Parallax of No. 3 gun 20 mils. 

Parallax of No. 4 gun 0 mils. 

(5) Measure switch angle between line from the direct- 
ing gun to R. 0. and the zero line 756 mils, left. 

Switch for No. 4 gun 755 mils left. 

Switch for No. 3 gun 755 — 20 735 mils left. 

Switch for No. 2 gun 755 — 40 715 mils left. 

Switch for No. 1 gun 755 — 60 695 mils left. 



(6) Distribution for right flank gun No. 1 Target front- 
age — Platoon frontage 160 — 60 100 meters. 



W 100 

M= — Xl000= X 1000=51 mils 

R 1950 



Distribution for No. 2 gun 34 mils. 

Distribution for No. 3 gun 17 mils. 

Distribution for No. 4 gun 0 mils. 

(7) Correction for direction: 



Drift 2.5 mils left. 



Lateral wind component 

1950x10 7 

X — =4.7 mils right. 

3600 8 

(8) Deviation from zero line: 

No. 4 0 Distribution, 4.7 mils right wind, 2.6 mils left 
drift, 2.2 mils right. 

No. 3 17 mils right Distribution, 4.7 right wind, 2.5 left 
drift, 19.2 right. 

No. 2 34 mils right Distribution, 4.7 right wind, 2.5 left 
drift, 36.2 right. 

No. 1 51 mils right Distribution, 4.7 right wind, 2.5 left 
drift, 63.2 right. 

ELEVATION— TARGET A 

(9) Gun contour 840 feet. 

Target contour, Nine o’clock end 900 feet. 

Three o’clock end 870 feet. 

Friendly troops contour 920 feet. 




— 82 — 

Vertical interval from guns to target: 



No. 4 18 meters. 

No. 3 15 meters. 

’ No. 2 12 meters. 

No. 1 9 meters. 



Vertical interval from guns to friendly troops 24 meters. 

(10) Correct measured range for atmosphere. 
Barometer correction 1.5x1x19.5. 30 meters to be 
added. 

Thermometer correction .1x20x19.5. 39 meters to be 
deducted. 

Wind correction 
1950 — 400 

XlOxi. 39 meters to be deducted. 



200 

Net correction 30 — 39 — 39 — 48 meters. 

Correct Range 1950 — 48 1902 meters. 

(11) Quadrant elevation from graph: 

No. 4 gun 92 mils. 

No. 3 gun 90 mils. 

No. 2 gun 88 mils. 

No. 1 gun 86 mils. 



(12) Clearance of center shot of No. 1 gun (the one 
with lowest trajectory). Height of trajectory at 1380 me- 
ters — Vertical interval from gun to friendly troops 64 — 24 
— 40 meters. 

Therefore it is safe to fire. 

TARGET B— DIRECTION 

(13) To obtain deviation of directing gun from its Zero 
Line, measure with protractor the angle between Zero Line 
and line from Directing Gun to left element of Target B 
310 mils. 

(14) Distribution for right flank gun No. 1. 

120—60 

X 1000 — 27 mils right. 



2200 

No. 2 gun 18 mils. 

No. 3 gun 9 mils. 

No. 4 gun 0 mils. 

(15) Correction for direction: 

Drift 2.5 mils left. 

2200 x 10 

Lateral component of wind 1 5. mils right. 



3600 
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(16) Deviation from Zero Line. 

No. 4 gun 310 left, 0 Distribution, 5. mils right 
wind, 2.5 mils left drift, 307.5 mils left. 
No. 3 gun 310 left, 9 mils Distribution, 5. mils 
right wind, 2.5 mils left drift, 298.5 mils 
left. 

No. 2 gun 310 left, 18 right Distribution, 5 right 
wind, 2.5 left drift, 289.5 mils left. 

No. 1 gun 310 left, 27 right distribution, 5 right 
wind, 2.5 left drift, 280.5 mils left. 

ELEVATION— TARGET B 

(17) Gun contour 840 feet. 

Target contour nine o'clock end 900 feet. 

three o'clock end 880 feet. 

Friendly troops contour 924 feet. 

Vertical interval from guns to target: 

No. 4 gun 18 meters. 

No. 3 gun 16 meters. 

No. 2 gun 14 meters. 

No. 1 gun 12 meters. 

Vertical interval from gun to friendly troops, 25 meters. 

(18) Correct measured range for atmosphere. 
Barometer correction 1.5x1x22 =33 meters. 

add. 

Thermometer correction .1 X 20 X 22 = 44 meters, 
deduct. 

Wind correction 
2200—400 

Xl0x&=45 meters, deduct. 

200 

Net correction 33 — 45 — 45 — 56 meters 
Corrected range 2200 — 56 2144 meters 

Quadrant elevation from graph: 

No. 4 gun 122 mils. 

No. 3 gun 121 mils. 

No. 2 gun 120 mils. 

No. 1 gun 119 mils. 

(19) Clearance of center shot over friendly troops. 
Height of trajectorv at 1500 meters — vertical 

interval gun to friendly troops 110 — 25=85 
meters. Therefore it is safe to fire. 
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GUN CHART 



Gun No. 1, Platoon, 1st Platoon, Co. B, 1st M. G. Bn., Platoon “A" 
Commander of Gun: 

Corp. A. L. Smith, Platoon, 1st Lieut. A. L. Jones, 1st M. G. Bn. 



Magnetic bearing of zero line 6182 mils. Date, Oct. 8, 1919. 

Reference Object: S. W. Corner Burn's House. Angle of zero line from 
R. 0. 695 mils Left. 




MACHINE GUN FIRE # ORGANIZATION ORDERS 



Group 


Commander 


Platoons 


Composition 
of Platoons 


Approximate 

Positions 


Tasks 


i 

O 

© 

o 


Zero Time 


Rate of Fire 


Remarks 


Co. B., i 


1st Lieut. 


“A” 


1st Platoon, 


344.70—750.68 


344.54—752.82 


4 


H — H+34 


120 




1st M. G. 


A. C. 




Co. B, 1st 


344.77—750.68 


344.72—752.82 










Bn. 


Jones, 1st 




M. G. Bn. 
















M. G. Bn. 








343.85—752.82 ' 


4 


H+36— H+58 


150 














343.97—752.85 














«B” 








































“C” 

















MAP USED DATE 10/8/19 SIGNATURE 



Topographical Map Fort Leavenworth and Vicinity ^ 1120 . J. K. Hall, 

Capt., 1st M. G. Bn. 

To face page 84. 




PLATOON CHART 



Platoon “A” 


Place, Flint’s 


Date October 8, 1919. 


Composition 1st Plat., Co. B, 1st M. G. Bn. 


Grid Bearing to R. O. 676 Mils 


Tasks 


Commanded by 1st Lt. A. C. Jones, 1st M. G. Bn. 


Magnetic Bearing of Zero Line 6182" 
Grid Bearing of Zero Line 6330 Mils 


A 344.64—752.82 
A 344.72—752.82 


Location of D. G. 44.70 — 60.68 


Angle of Switch of D. G. 756 Mils 


B 843.85—762.82 
B 343.97—752.85 


No. of Directing Gun 4 


Platoon Parallax 60 Mils 




Platoon Front 60 Meters 


Zero Line from 44.70 — 60.68 through 44.64 — 62.82. 





No. of Barrage 


No. of Guns 


Targets 


Clock Time 


Zero Time 


Deviation from 
Zero Mils 


Distribution in 
Mils 


Range in 
Meters 


V. I. Meters (Plus 
or Minus) 


Q. E. in Mils 


tn* 

. a 


Range to F. T. 
Meters 


Clearance of C. S. 
Meters 


Rate of Fire 
R. P. M. 


A 


4 


344.54—752.82 


6 :30 a.m. 


H 








No. 4 18 


92— 










A 


4 


344.72—762.82 


7 :04 a.m. 


H 34 


0 


61 


1950 


No. 1 9 


86 


24 


1380 


40 


120 


B 


4 


343.85—762.82 




H+36 








No. 4 18 


110 — 










B 


4 


343.97—752.86 




H-j-68 


310 


24 


2200 


No. 1 12 


107— 


25 


1500 


85 160 



c 

D 

E 

F 

G 

H 

I 



Gun Angles 



Gun Elevations 



4 

A 2.2 

B 307 

C 
D 



3 2 1 

19.2 36.2 63.2 

298 289 280 



4 3 2 1 

92 90 88 86 

122 121 120 119 



I 



This shows the angle in mils from Zero 
Line for each gun. From this the bar- 
rage chart for each gun is compiled and Remarks 

issued to the gun commanders. In addi- 
tion, these angles may be shown in divi- 
sions of the scale. 



(To face page 84) 



A. C. Jones, 1st Lieut., 1st M. G. Bn. 
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Use of Machine Guns in Advance Guards, Rear 

Guards, Connecting Groups, Outposts and 
Combat in Woods. Employment of 

Machine Guns for Anti-Aircraft 
Defense 

ADVANCE GUARDS 

1. The duties of an advance guard are : 

(1) To guard against surprise and fur- 
nish information by reconnoitering to 
the front and flanks. 

(2) To push back small parties of the ene- 
my and prevent their observing, firing 
upon, or delaying the main body. 

(3) To check the enemy’s advance in force 
long enough to permit the main body 
to prepare for action. 

(4) When the enemy is encountered on the 
defensive, to seize a good position and 
locate his lines, care being taken not 
to bring on a general engagement un- 
less the advance guard commander is 
empowered to do so. 

(5) To remove obstacles, repair the road, 
and favor in every way possible the 
steady march of the column. 

2. Machine guns can assist very materially in 
performing the first four of these duties and should 
always be assigned to advance guards the size of 
which is sufficient to guarantee reasonable safety 
to the machine guns while in draft on the road. 
The factor that will determine whether it is prac- 
ticable to assign machine guns to an advance guard 
is usually the distance from the point to. the tail 
of the reserve. If this distance is as great as 700 
or 800 yards machine gunners in draft on the road 

87 
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will usually be able to remove the guns from the 
carts before coming under annihilating fire. Ma- 
chine gunners cannot be expected to advance their 
guns by hand and keep up with a marching com- 
mand all day. This will be possible for very short 
marches in which case a smaller advance guard 
could have machine guns assigned to it. 

The company of infantry is the smallest unit 
that will ordinarily have sufficient depth when act- 
ing as an advance guard for the assignment of ma* 
chine guns with carts. Where sufficient guns are 
available, a platoon of machine guns is a suitable 
number for assignment to an advance guard con- 
sisting of a company. A battalion acting as an 
advance guard would usually have a machine gun 
company assigned to it. A force larger than a 
battalion would usually have a machine gun com- 
pany for each battalion which is likely to have to 
perform the duties of an assaulting battalion. 

The nature of the terrain will be a large factor 
in determining the number of machine guns to be 
assigned to an advance guard. Where the country 
is rolling and affords • excellent opportunities for 
flanking and overhead fire, the proportion of guns 
to infantry should be large. Where the country is 
so flat or densely wooded as to preclude the use of 
overhead fire, number of guns would be relatively 
smaller. 

3. Where the advance guard consists of a bat- 
talion of infantry or a smaller force, the machine 
guns as a rule will form part of the reserve. Where 
the advance guard consists of two or more battal- 
ions, the machine guns will usually form part of 
both the. support and reserve. 

4. In addition to the necessity for providing 
for the safety of the machine guns there are other 
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reasons for not pushing the guns too far forward. 
Very frequently there will be high ground on the 
flank which will offer the most favorable oppor- 
tunity for the use of machine guns. If the guns 
are too far forward at the time the enemy opens 
fire it will be impossible for them to occupy this 
ground • as they would have to move by the flank 
under fire. On the other hand if they are farther 
to the rear they will usually be able to occupy the 
high ground under cover. It is a serious mistake, 
however, to place the guns too far to the rear as 
prompt action is one of the most essential factors 
in the work of advance guards. 

5. The employment of machine guns with an 
advance guard will follow the general lines laid 
down for their employment in the offensive or de- 
fensive depending upon whether the mission of the 
advance guard is temporarily offensive or defensive. 
There are essential differences, however. Very 
frequently their mission will not be to seek a de- 
cision but to force a premature deployment, or 
otherwise to delay the enemy, or to gain a tem- 
porary advantage. For this reason machine guns 
should enter the action early and should make the 
maximum use of long range fire. Delaying the 
enemy long enough to permit the infantry to gain 
and hold important ground may be of far greater 
value than inflicting more serious losses on the 
enemy by holding the fire until he is closer. 

Holding good defensive positions, bridges, de- 
files, or other features of the terrain essential to 
the success of the advance guard or main body 
will be some of the most important missions as- 
signed to machine guns. 

6. The advance guard on the defensive .will 
deploy on a wider front than that ordinarily al- 
lotted to a force of its size on the defensive, so as 
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to secure the position, completely engage the ene- 
my, or deceive him and force an early deploy- 
ment. It will be disposed of in groups more or 
less detached, which will occupy those positions 
the possession of which will most protect the de- 
ployment of the main body. The machine guns 
will be placed to cover the most important avenues 
of approach. This will cause the machine guns to 
be more widely scattered than they would usually 
be in a defensive position where reinforcements 
could not be quickly expected. Advance guard 
work calls for great initiative and boldness on the 
part of the junior officers and noncommissioned 
officers of machine gun organizations. 

7. Balck says: “Machine guns will be able to 
bring all their powers into play to the best ad- 
vantage at the beginning of a rencontre, when, 
from their position as far forward as possible in 
the column, they are pushed to the front to oc- 
cupy important points and compel the enemy to 
deploy his infantry. The commander should, how- 
ever, endeavor to withdraw the machine guns from 
the fight as soon as his own infantry has deployed, 
in order to avoid involving the guns in a protracted 
fire fight necessitating the expenditure of a great 
amount of ammunition and in which the accuracy 
of their fire would gradually suffer.” 

Colonel Applin of the British Army expresses 
a similar opinion. 

It is believed that the policy of withdrawing 

the machine guns is in direct opposition to the 

best thought on the use of machine guns today. It 

is recognized as a principle that they must exert 

a continuous influence in the fight and that their 
% 

use must not be limited to critical stages of the ac- 
tion. 




— 91 — 

8. Where machine guns form part of the sup- 
port the commander of the guns so assigned should 
remain with the commander of the support until 
the time for the machine guns to go into action. 
Where no machine guns are assigned to the sup- 
port, the machine gun commander would be with 
the advance guard commander. Such an arrange- 
ment enables the machine gun commander to learn 
the intentions of the commander and to get the 
guns into action with the minimum loss of time, 
when the emergency demanding their use arises. 

Rear Guards 

9. The purpose of the rear guard is to protect 
the main body from attack in rear. In retreat, it 
checks pursuit and enables the main body to in- 
crease the distance between it and the enemy and 
to reform if disorganized. It is important to oifer 
the greatest opposition possible to the enemy but 
to make good the retreat. 

10. Machine guns by reason of their ability to 
suddenly develop a concentrated and intense fire 
are peculiarly fitted for compelling the enemy to 
deploy at long range. They also can withdraw 
much more readily than a body of infantry capable 
of developing an equal volume of fire. These char- 
acteristics make them extremely valuable to rear 
guards. They should habitually form a part of any 
rear guard larger than a platoon of infantry. A 
section of machine guns may be employed profitably 
with a rear guard consisting of a platoon of in- 
fantry. The proportion of machine guns to infantry 
should not be less than a machine gun company 
for each battalion of infantry in the rear guard and 
will frequently be much greater. 

11. When it is not necessary to withdraw in 
deployed lines, the greater part of the rear guard 
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iriarches in column of route on the road, taking up 
a formation of an advance guard faced to the rear. 
When the rear guard is in this formation machine 
guns should as a rule form part of both the sup- 
port and reserve. There is not the same danger 
of surprise as in an advance guard and the machine 
guns can safely be much nearer the rear party of 
the rear guard than the point of the advance guard. 

12. When the rear guard retires in column of 
route but under menace of immediate attack by the 
enemy, the machine guns should retire by echelon, 
part of them being always in position to protect the 
remainder of the rear guard by fire from command- 
ing positions on the flank or in the rear. These 
echelons should preferably be platoons in order that 
there may always be an officer responsible for the 
conduct of the machine guns. When guns move to 
the rear an officer should precede them to select the 
succeeding position and prepare fire data. 

13. The most important points in the selection 
of positions are the following: 

(1) A good field of fire at long and me- 
dium ranges. The question of a field 
of fire at short ranges will usually be 
relatively unimportant as the guns 
will withdraw, as a rule before the 
enemy reaches close range. 

(2) Positions chosen should be on the 
flank of the line of march unless the 
ground is suitable for overhead fire. 

(3) Covered lines of retreat. Only with 
good covered lines of retreat that have 
been reconnoitered by a machine gun 
agent will it be possible for the guns 
to fire up to the last moment and then 
safely withdraw. 
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14. If the rear guard becomes engaged with 
the enemy, the distribution of the machine guns is 
quite different from what it would be in a defensive 
position. There is not nearly so much distribution 
in depth. The purpose is to quickly develop the 
maximum fire power so most of the guns will be in 
the fight and very few in reserve. There will usu- 
ally be two lines of guns retiring alternately, with 
a possible third where the time necessary to move 
from one position to another is considerable. Ma- 
chine guns should never make short retirements. 
When they retire they should move such a distance 
to the rear as will give them time to occupy the 
position without haste, obtain the fire data, and 
prepare cover where necessary. This enables them 
to remain in action the maximum amount of time. 

15. If the enemy is bold and aggressive so that 
breaking off the engagement is difficult, every ef- 
fort should be made to surprise him at short range, 
guns being placed in carefully concealed positions 
commanding important avenues of approach. One 
successful surprise by machine guns will make the 
boldest adversary cautious. 

16. The fullest use must be made of the carts. 
Machine guns carried by hand cannot possibly con- 
tinue to possess the necessary mobility during a 
prolonged rear guard action. The question of am- 
munition supply will be a serious one as a rear guard 
action makes greater demands on the machine guns 
than any other. 

17. Close communication with the infantry is 
of the greatest importance. There should always 
be a small amount of infantry left to cover the 
withdrawal of the machine guns without an infan- 
try escort has been assigned. 

18. The probable loss of guns must never deter 
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the machine gunners from remaining long enough to 
insure the retirement , of the main body. 

4 

Marches 

19. On good roads the marching ability of 
machine guns will be slightly greater than infantry 
as the men do not carry rifles. On bad roads or 
across country the machine guns will be less mobile 
than infantry. Whenever conditions are such that 
the guns must be carried by hand the mobility of 
machine gun organizations is very much reduced 
and they cannot be expected to keep up with in- 
fantry for any great distance. 

20. In marches where there is no tactical situa- 
tion envolved, machine guns should ordinarily march 
in rear of the infantry in the column. This will 
add greatly to the comfort of the infantry owing 
to the amount of dust raised by the carts. 

20. Where an engagement is probable, all or a 
large percentage of the machine guns in the main 
body should be near the head of the organizations 
of which they form a part. A brigade machine gun 
battalion would therefore be anywhere from the 
head of the brigade to the rear bf the leading regi- 
ments of infantry. Machine guns near the head 
of the column will be able to come into action quick- 
ly and by long range fire, protect the infantry dur- 
ing the early stages of its deployment. 

22. The division machine gun battalion, owing 
to the fact that it is motorized, cannot advantage- 
ously march with infantry. It will therefore or- 
dinarily be at the rear of the column where it can 
regulate its own pace more or less independently of 
the infantry. Its great mobility will enable it to 
move quickly to any part of the battle field so that 
its position at the rear of the column will not be a 
serious disadvantage. 
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Connecting Groups 

23. Both in the offensive and defensive con- 
necting groups are used for maintaining communi- 
cation between regiments, brigades or divisions. 
These groups vary in size from a platoon of in- 
fantry and a section of machine guns to a battal- 
ion of infantry and a company of machine guns. 

24. The mission of machine guns assigned to 
connecting groups is usually essentially defensive 
in character. The principal uses to which they will 
be put are: 

(1) Filling a gap. 

(2) Protecting the flanks of the organiza- 
tions with which they are maintaining 
connection. 

The chief offensive use of these groups will be 
for executing local counter-attacks. 

Outposts 

25. The ease with which a machine gun can be 
concealed, its mobility, its adaptability to night fir- 
ing, and its concentration of fire on a narrow front- 
age makes it the ideal resisting weapon for use 
with an outpost for the purpose of covering roads, 
bridges, defiles, or other marked lines of approach. 

26. A judicious use of machine guns stiffens 
the line of resistance and permits the employment 
of the minimum number of riflemen. However, 
the machine gun is solely for increasing the stop- 
ping power of the outpost, and in return must have 
the protection of the outpost. 

27. The size and disposition of the outpost 
with the number of guns assigned to the different 
subdivisions thereof, depends upon many circum- 
stances, such as the size of the main body, the 
proximity of the enemy, and the situation with re- 
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spect to him, the nature of the terrain, etc. In 
general the ratio of machine guns to infantry in 
the outposts will be greater than in advance guards. 

28. The greater part of the machine guns will 
be assigned to the support and will be placed at or 
near the line of resistance. If the number of guns 
is sufficient, machine guns should be so placed as: 

(1) To command all avenues of approach, 
such as roads, defiles, or favorable 
places for attack. 

(2) To command any neighboring ground 
from which the enemy would be able 
to either view or annoy the main 
body. 

(3) To sweep thoroughly all ground be- 
tween the outguards, and to bring an 
'effective cross-fire to bear on as much 
of it as possible. 

29. Machine guns will not ordinarily be as- 
signed to small outguards but may be assigned to 
important pickets or detached posts. Automatic 
rifles are better suited for furnishing the fire power 
for small outguards. Machine guns should be used 
with small outguards, only where they would cover 
such important avenues of approach that their use- 
fulness would more than counter balance the danger 
of their capture. 

30. Machine guns should usually be placed by 
pairs. Where natural cover- is lacking, the guns 
should always be dug in and protection provided 
for the men. 

31. Where the number of guns assigned to the 
outposts is too small to permit of the distribution 
indicated above, emplacements should be prepared 
or firing positions reconnoitered, the guns being 
held at a central point in rear from which they can 




be moved easily and quickly to that portion of the 
line where they are needed. 

When the outpost line is thinly held it is ad- 
visable to assign some machine guns to the reserve 
so that they will be available for reinforcing any 
part of the line. In such cases emplacements should 
be prepared or firing positions reconnoitered as in- 
dicated above. 

32. Unless an attack is imminent, machine guns 
assigned to the outpost may not be mounted dur- 
ing the day if there is any danger of disclosing their 
position. 

33. The night position of a gun will often be 
different from the one used during the day. The 
night position should be selected and all arrange- 
ments made for firing during the day. The gun 
should be mounted in its night position at dusk. 
It should be loaded at this time. Indirect fire data 
must.be prepared for covering all approaches or 
targets assigned to the gun. 

34. Machine guns assigned to pickets will fre- 
quently be used to place harassing fire at night on 
important roads to deny their use to the enemy 
beyond our outguards or patrols. 

Harassing fire may also be used to cover diffi- 
cult ground in front of the outpost that is not 
visited by our patrols. 

35. The orders given section leaders or the cor- 
poral of any detached gun squad detailed for duty 
with any fraction of an outpost should be clear and 
definite and should include: 

(1) Information as to the situation suffi- 
ciently complete to enable him to act 
v intelligently upon his own initiative 
should the necessity arise. 
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(2) The exact mission of the guns and 
the conditions under which they are 

to open Are. 

(3) The location of adjoining guns. 

(4) The ^disposition to be made of carts. 

(5) Where to communicate with the com- 
mander of the subdivision of the out- 
post to which assigned and with the 
next higher machine gun commander. 

(6) Where to obtain rations, ammunition, 
and supplies. 

36. The machine gun commander upon ar- 
riving at the designated subdivision of the outpost 
to which he is assigned ascertains the location .of 
the neighboring infantry groups and sentinels, and 
the routes of patrols and hours of departure and 
return. He then: 

(1) Selects firing positions for his guns. 

(2) Arranges a system of signals for com- 
munication between himself and his 
guns. 

(3) Studies his sector of fire, prepares 
range cards, and points out to the cor- 
porals all of the points shown on 
range cards. 

(4) Marks out the limits of his sector of 
fire by stakes. 

(5) Provides for protection of the gun and 
of the men. 

(6) Makes preparation for night firing. 

(7) Locates neighboring guns and ar- 
ranges for mutual support. 

(8) Provides for the necessary ammuni- 
tion supply. 
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(9) Posts his sentinels at the gun or neai 
the gun emplacements (one by day 
and two by night). 

(10) Holds the other members of the gun 
squads at a convenient distance from 
the guns. 

(11) Sends carts to the designated point. 

(12) Explains the situation fully to his men 
and makes sure that each understands 
his duties. 

(13) Arranges for communication with the 
subdivision of the outpost to which 
assigned and with his next higher 
machine gun commander. 

(14) In general, takes every possible means 
to co-ordinate his work with the unit 
to which assigned. 

37. Sentinels over machine guns ' on outpost 
duty have the same orders as in a defensive posi- 
tion. ' 

Attack 

38. Woods may be attacked in two very differ- 
ent ways: 

(1) They may be enveloped and then at- 
tacked from the rear. 

(2) A direct attack may be made on the 
woods. 

39. When the woods are to be enveloped ma- 
chine gun fire should be concentrated on the front 
and flanks of the woods. Long range indirect fire 
can also be used to cover the exits from the woods 
thus preventing reinforcements and barring the 
lines of the retreat to the defenders. As the at- 
tack progresses this long range fire on the exits 
can be replaced by fire from the flanks by machine 
gun organizations that have advanced considerably. 
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By this means fire can be kept on the exits almost 
up to the time the attacking infantry enters the 
woods from the rear. 

40. A direct attack on a woods comprises three 
general phases: 

(1) The advance over open ground to the 
edge of the woods. 

(2) The advance through the woods. 

(3) Egress from the woods. 

41. During the advance of the infantry over 
the open ground the machine guns should bring 
a heavy fire, preferably flanking or direct overhead, 
on the front of the woods and should at the same 
time use long range indirect fire to cover the exits 
from the woods. When the edge of the woods is 
carried by the infantry, the majority of the ma- 
chine guns, should be kept in a position to repel 
a possible counter-attack until the infantry has 
reorganized for its advance through the woods. A 
small number of guns, usually not exceeding the 
number assigned to assaulting battalions, should 
be pushed forward to the woods to give immediate 
protection to the infantry during reorganization. 

42. If the woods are open and the country roll- 
ing, the machine guns would support the infantry 
as in the attack on open ground. If the woods 
are dense the machine guns should follow closely 
behind the assaulting platoons. Their chief use- 
fulness will be to cover the infantry during its 
reorganization at openings in the woods and to sup- 
port it in case of counter-attack. Automatic rifles 
are better suited to furnish the fire power for an 
advance through dense woods than are machine 
guns. If additional fire is required to enable the 
line to advance, however, the machine guns will be 
used. Under such conditions the machine guns 




will be plaped in intervals in the firing line. They 
should open a terrific fire for a minute or two, at 
the end of which time they should suddenly cease 
firing while the infantry rushes forward as far as 
possible. Under cover of the fire of the infantry 
they should again be brought forward into the line 
and the process repeated indefinitely. Such a 
methodical advance through woods is very costly 
in time and ammunition and should be resorted to 
only when it is impossible to advance any other 
way. 

43. Before the infantry debouches from the far 
edge of the woods, the machine guns should be 
placed near the edge of the woods prepared to cover 
the egress of the infantry by fire. If overhead fire 
is not possible it will usually be best to put the 
machine guns near the flank of the woods where 
they can longer support the infantry. . 

Defense 

44. If a heavy artillery bombardment is prob- 
able, machine guns should be placed along the edge 
of the woods to fire on the approaching infantry. 
Some guns may be placed in trees. Fire can thus 
be placed in areas that are defiladed from the 
ground. If a long artillery bombardment is ex- 
pected the guns should be placed in the open in ad- 
vance of the woods, where they will suffer less 
from high explosive and gas. In any case some 
guns should be so placed as to enfilade the edge 
of the woods. 

45. All clearings, roads and paths should be 
swept by machine gun fife. Where time is avail- 
able it may be profitable to make narrow clearings, 
place wire in them and sweep them by machine 
gun fire. In such cases, however, only the under- 
brush should be cleared so that the airplanes will be 
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unable to detect the clearings. Arrangements 
should be made for flanking the edges of the woods. 
Extensive use should be made of strong points 
flanked by machine guns to ambush the enemy dur- 
ing his progress through the woods. 

Anti-Aircraft Defense 

46. In discussing anti-aircraft defense by ma- 
chine guns no explanation will be made of the math- 
ematical calculations involved in the construc- 
tion of a sight for firing by machine guns, or in 
the determination of the correct point of aim when 
the ordinary sights are used. The methods used 
will simply be stated. 

The Browning machine gun is equipped with 
“Sight, Anti-Aircraft, Trench, for Browning Auto- 
matic Rifle, Model of 1918.” The equipment pre- 
scribed for all machine gun companies of an in- 
fantry division is four or enough to equip the guns 
of one platoon. A similar sight is made for use 
on the Browning automatic rifle. 

The anti-aircraft trench sight consists of a 
rear peep sight attachable to the regular rear sight 
leaf, or other part of the breech of the gun, and a 
double oval shaped front sight of metal stamping 
mounted on a suitable support and clamped around 
the barrel, radiator, or water jacket, of the machine 
gun, and readily detachable therefrom. It is of 
the type known as “fixed sight.” In this sight the 
angle of fire deflection or amount of firing ahead of 
the target, is primarily designed for effective fire un-> 
der average conditions against a plane traveling 
100 miles per hour, at 1000 feet height and 50 de- 
grees angle of sight, or 120 miles per hour, at 200 
feet altitude and 15 degrees angle of sight. 

With the sights properly attached and at the 
correct distance apart, the gunner sights through 
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the rear peep at the flying target and - shifts the 
line of the gun towards the aircraft so that it will 
constantly appear to be flying towards the center 
of the front sight. 

Given the altitude of the aircraft by the ob- 
server, the gunner chooses the oval which more 
nearly approximates the range. He then fires when 
the nose of the target just touches the outer edge 
of the oval chosen and continues to fire in as long 
bursts as practicable while changing the line of 
aim to maintain always the same relative position 
of the aircraft and the front sight; that is, to 
have the aircraft always flying towards the centei* 
of the sight with its nose just touching the rim of 
the oval used. 

47. When special sights are not available, the 
ordinary sights may be used with the sight setting 
and point of aim as indicated in the following 
table: . 



Direction of Flight 


Sight 

Setting 


Point of Aim 


Coming 


2000 


At the airplane. 


Coming and crossing 
diagonally 


1700 


li fingers to the right 
or left according to 
the direction of 

flight. 


Crossing 


600 


2 fingers in front of 
airplane. 


Going and crossing 
diagonally 


• 

Zero 


1 h fingers at 4:30 or 
7:30 o’clock accord- 
ing to the direction 
of the flight. 


Going 


Zero 


1£ fingers below the 
airplane. 



48. The proper zone of effectiveness for ma- 
chine guns against aircraft, is generally considered 
to be. within 2,000 feet and at 15 degrees or more 
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elevation. • The limit of range for effective fire is 
1,300 yards. Firing at longer range is ineffective 
and wasteful. 

49. It will be exceptional where only one gun 
is employed. Ordinarily not less than a section and 
preferably a platoon should be employed against 
any airplane. The chances of hitting with a single 
gun are extremely small. It must be remembered 
that bringing down planes, however, is not the only 
purpose in firing at them, and that you have per- 
formed a great part of your mission if your fire 
frightens them away and prevents them from ob- 
taining information or carrying out bombing opera- 
tions. 

50. When several guns are employed for the 
protection of towns, dumps, etc., each gun is as- 
signed a certain sector and when the alarm is given 
it puts up a protective barrage in its sector. The 
object of this barrage is to create a danger zone 
for the airplane and to drive it away. 

51. Tracer bullets are a great assistance in 
firing on airplanes. They not only enable the gun- 
ner to adjust his fire more accurately but they add 
to the moral effect by informing the airplane that 
it is being fired upon. Tracer bullets, as manufac- 
tured at present, trace up to about 700 yards. The 
Ordnance Department is working on a bullet to 
trace to 1500 yards. 

52. Special anti-aircraft mounts are provided 
for issue to the anti-aircraft machine gun battal- 
ions. In the past machine guns belonging to divi- 
sions have used improvised mounts! The Browning 
Tripod, Model 1918, now available for issue to 
troops, is suitable for firing at aircraft. 

53. The following are the important points in 
training machine gunners for anti-aircraft firing: 
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(1) To differentiate between friendly and 
enemy planes. 

(2) To estimate distance correctly enough 
to know if plane is within effective 
range. 

(3) To use the “anti-aircraft trench 
sight.” 

54. Machine guns used for anti-aircraft de- 
fense may be classified as follows: 

(1) The anti-aircraft machine gun bat- 
talions, one of which is assigned to 
each army corps. This battaliort is 
used for the defense of rear areas, 
protection of ammunition dumps, hos- 
pitals, depots, hangars, etc. 

(2) Machine guns which form part of the 
equipment of batteries of artillery. 
Each battery of 75 mm. guns and 155 
mm. howitzers is equipped with 2 ma- 
chine guns. These guns are for the 
immediate defense of the guns includ- 
ing protection from airplanes. When 
mounted for firing on aircraft they 
should be so placed as to give protec- 
tion to the guns without disclosing 
the position of the guns. 

(3) Machine gun companies of the divi- 
sion. 

When a machine gun company is taking part 
in an offensive, one platoon should be equipped with 
anti-aircraft sights, and should be given the mis- 
sion of protecting the machine gun company and 
the infantry battalion with which it is operating 
from attacks by airplanes. 

A machine gun company in position on the de- 
fensive should provide for one gun in each section 
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to fire on aircraft without the guns are in emplace- 
ments which make such firing impracticable. 

When troops are moving by train in the theater 
of operations, one or two sections of machine guns 
should be mounted on flat cars, ready for instant 
firing on airplanes. 

When troops move by bus in the theater of 
operations machine guns should be placed: at regu- 
lar intervals in the column, mounted and ready for 
instant firing. 

On the march in the theater of operations, the 
infantry columns should have machine guns dis- 
tributed along them for protection against air at- 
tacks. The regimental companies will usually be 
sufficient for this purpose. 

Troops billeted in the theater of operations must 
place guns for the protection of all billets, store- 
houses, hospitals, etc. Troops must provide for 
their own protection; they cannot expect the reg- 
ular anti-aircraft organizations to furnish suffi- 
cient protection. 

Observation balloons will always be protected 
by machine guns placed in the vicinity. 
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